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62 Million Square Yards 


T is a peculiar thing about many achievements in the 

| field of construction that somebody first does a job 
in a new way—like building a road out of concrete— 
and it is a good job and a lot of people who object to 
thinking along new lines immediately say: “It can’t be 
—this will never do.” Then a few, seeing, begin to 
believe, and then in a little while—a dozen years—it is 


- a contagion. 


Sixty-two million square yards of concrete pavement 
were put down in the United States in 1921—a 74% 
increase over 1920, the previous high record. - The 
amount of resistance, of human inertia, of stand-pat 
allegiance to things as they have been, that any new 
thing has to overcome, is prodigious, wasted effort. But 
it wasn’t wasted. The true worth of a new thing is best 
measured by the amount of resistance it has over- 
come. Developing the concrete road against resistance 
has developed a better concrete road. And in that pro- 
cess (after establishing a record of sixty-two million 
square yards in 1921) there is under way a program of 
research that may tell us how to build them. 


’ * * * 
NE of the things which the American Concrete 
Institute will have up for discussion at its con- 
vention in Cleveland (February 13 to 16) is the 


relative status of concrete block and concrete building 
tile. There has developed a strong opposition to the 


--adoption of new standards tentatively offered by the 


Institute’s Committee P-1, Standard Concrete Building 
Units. 

-Stripped of all fine distinction and technical hair- 
splitting, the nub of the controversy appears to be just 
this: 

Mr. Building Tile is anewcomer and wants to live under 
the law on the same street with Mr. Block. Mr. Block 
is a “climber,” but hasn’t got very high (usually not 
above cellar windows), and is afraid to associate in close 
accord with Mr. B. T., for fear it will be damaging 
to himself. 

Joking aside: a concrete block is a good unit (when 


it is good), and so is a concrete tile. The block is heavy 


and will stand a bigger load (quality being equal) than 
a tile. Also, it takes more concrete to make a block, 
and two hands to lay it. A tile is thinner webbed, is 


‘usually picked up and set in place with the mason’s one 
‘hand while the trowel is wielded uninterruptedly in the 


other. 
A concrete tile has important work to do. It has a 
definite place. As a base for stucco, for curtain walls, 


for ordinary residence construction, for partitions, as a 


back-up unit, it has big possibilities. It has established 


itself in Detroit, Mich., for instance, against heavy odds. 
It will probably oust heavy common block in many of its 
present uses. If it does, it will be because it is better 
for the purpose. Face block will not feel that competi- 
tion. It is in a different field. If it does nothing else, 
it will force the making of better block by driving it 
more and more into a new field. There is no reason why 
all concrete building units, no matter for what use, 
should be made to pass the same tests. 

Then there is cinder block edging into the circle of 
dispute. It can’t pass the absorption test, nor the 
strength test, which a unit for exterior facing or for 
heavy work should be obliged to pass. The chief value 
of cinder block is inherent in its inability to pass these 
tests. The cinder block is extremely porous. It’s pop- 
corn ball characteristics make it a good insulator. With 
a seal coat of waterproof stucco on the outside, it makes 
a good wall. It must be strong enough. To try to make 
it much stronger takes from rather than adds to its 
value. 

This magazine has always stood for high standards. 
It still does. It believes that a standard high enough 
for a unit designed for certain uses is too absurdly 
high for other units intended for other uses. 

Let’s draw our standards so as to get the economic 
value of all our assets in the field, not just part of them, 
at the expense and to the limitation of the others. 
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Two Reasons 


HERE are two reasons for not being a member of 
the American Concrete Institute: 

(1) Lack of direct interest in the study of the 

best way to do things with concrete ; 

(2) Lack of ten dollars a year for dues. 
We mention this because the Institute is engaged in 
a membership drive. It has doubled its membership in 
two years—from 383 to about 800. It wants to have 
a thousand members at the time of its convention in 
Cleveland, February 13 to 16. It wants this additional 
membership strength for two reasons: to increase its in- 
come and to have the help of the members on commit- 
tees and otherwise in solving a lot of problems which 
beset the fellows, in the Institute and out, who are de- 
signing, manufacturing and building with concrete. 
Solving these problems raises the standards under which 
all of us work. When we raise our standards and sustain 
them, we raise ourselves. The address of the Secretary 
of the Institute is 314 New Telegraph Building, Detroit, 
Mich. 


The Institute’s convention program (February 13-16), de- 
scribed in detail last month, is skeletonized as follows: 

Monday—2 p. m., Roads; 8 p. m., Houses. 

Tuesday—9 a. m., Research; 2 p. m. and 8 p. m., Concrete 
Products, 

Wednesday—9 a. m. and 2 p. m., Field Problems of Contrac- 
tors; 9 p. m., A Social Get-Together. 

Thursday—9 a. m. and 2 p. m., Engineering Design. 
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T was planned to use this page for an editorial mes- 
I sage to the products field. The receipt of the letter 
from Mr. Raymond upset the plan. What our corre- 
spondent says has the fresh eloquence that is inspired 
by direct contact with a deplorable situation —Enrror. 


“for of the abundance of the 
heart his mouth speaketh.”” 


_ —Luke 6:45. 


Mt. Clemens, Mich., Jan. 16, 1922. 


S I have suspended operations in my plant until conditions are 
A different, please cancel my subscription to CoNcRETE until fur- 
ther notice. 

I cannot make blocks to compete with the cheap product 
others here manufacture. | 

Until I can get an ordinance. passed compelling all makers of 
blocks, ete., to make a standard product that will pass a test, and until 
an ordinance is passed requiring a test of concrete. products, I do not 
intend to make any blocks. 

I have shipped several jobs to Detroit, and my blocks passed the 
test, but the most of the rummies around here buy the cheap stuff, 
because they think they are saving a couple of cents, then put up a 
“holler” when they find out they are “stung.” As it costs me as much 
to make my blocks as some of the others sell them for, you can see 
that I would not last if I could not make a profit. My blocks remain 
in the yard because these boneheads around here can’t see why I should 
charge a couple of cents more for a block that you can hit with a 
hammer and have it ring like a bell, than the others charge for blocks 
made with a teaspoonful of cement to a yard of gravel, that you can 
crumble with your fingers. They look at the price and not the 
quality. This shows very plainly that the majority of the people 
buying blocks have nothing above the ears but hair and scalp disease. 

I have been disgusted with the business for some time. It makes 
a man disgusted to have people come to your yard, show them an 
A-No. 1 product, give them a fair price, then have seven out of ten 
tell you that they can get blocks from others for two or three cents 
cheaper; go there and place their order, then hear them yell when 
their foundation is laid and their yard filled with a bunch of broken 
blocks laying around; but the fact remains that the other people got 
the order, and the money, and I still have blocks on hand. I have 
been tempted several times to make a blame cheap product and let 
the dam fools have the same cheap stuff the others make at the same 
price, as they seem to want to get stung; then I take another thought 
that it would ruin the future of the business, and I will make a good 
product or none. I like your journal, and if I start operations again 
I will renew my subscription. If not, I will take up another line of 
business. 

Very truly yours, 


A. L. Raymonp. 
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Outstanding Ideas Influencing 
Concrete Road Building 


A Symposium, with Discussions by 


CLIFFORD OLDER, A. T. GorpBick, T. R. Ace, N. F. Hetmers, H. J. Kueizirc, H. V. Goop- 
ricH, W. F. Rercuarpt, R. F. Hiri, H. S. Van Scoyoc 


Followed by a Review of Concrete Road Building in 1921 


Industrial Railway and Truck Delivery— 
Central Plants—Night Shifts— 
Research 


By Cuirrorp OLDER . 
Cuier Highway ENGINEER, Division oF HigHways 
SPRINGFIELD, ILL. 


In Illinois no radical changes in construction methods 
were adopted in 1921. 


Industrial railway delivery of materials continues to. 


be popular, especially where the road under construc- 
tion does not involve grades over 2% or 3%. Truck 
delivery of materials, however, seems to be equally popu- 
lar. Where truck delivery is practiced, there is an in- 
creasing number of contractors using two, two and one- 
half and three-ton trucks, equipped with pneumatic tires. 

Both central mixing and central proportioning plants 
are used with success. Perhaps the most outstanding 
development is the use of night shifts by several of our 
contractors, for a good part of the season. This has 
met with complete success. One contractor, who used a 
night shift about one-half of the season, succeeded in 
laying about 16 miles of 16-ft. concrete pavement with 
one four-bag batch mixer. 

A resume of the year’s progress in highway construc- 
tion would not be complete without reference to the 
fact that research work which has been undertaken by 
various highway departments and the U. S. Office of 
‘Public Roads indicates quite clearly that, given a knowl- 
edge of load limitations and subgrade conditions, pave- 
ments may be designed with a reasonable degree of 
certainty as to their service value. 


Research 
By A. T. GoipBEeck 


Cuter, Division or TESTS 
U. S. Bureau or Pusiic Roaps 


During no other year has there been so much research 
activity in connection with concrete roads as during the 
year just passed. Road engineers are just awakening 
to the fact that there must be certain underlying princi- 
ples applicable to the design of concrete roads, as well 
as to the design of other concrete structures, and the 
necessity for the most economical designs to suit the 
various conditions has led to increased research efforts 
to establish these underlying principles. 

The splendid service tests on reinforced concrete and 
plain concrete sections being conducted at Pittsburg, 
California, and through investigations under way on the 
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Bates road by the Illinois Division of Highways, to- 
gether with the investigations by the Bureau of Public 
Roads, will go far in shedding light on moot questions 
in the design of concrete roads. These investigations 
are accomplishing much in bringing to the minds of 
engineers the desirability of a much closer study of the 
practical conditions to be met and a more thorough 
analysis of the designs necessary to meet those condi- 
tions. 


Relocations—Research 
By T. R. Aae 


Proressor Highway ENGINEERING 
Iowa SraTe CoLtecr, AMEs, Iowa 


One significant development in the highway field in 
the last year has been the very great advance in the 
practice relative to re-design of roads for improvement. 
For a long time engineers felt great hesitancy in depart- 
ing from the old-established right of way lines of the 
roads that were to be improved. Relocations were un- 
dertaken only when especially dangerous places or 
where particularly rough topography was _ encoun- 
tered. Now the relocation of ten miles or more 
of highway is not at all uncommon and longer reloca- 
tions or the laying out of an entirely new road is under- 
taken without great hesitation, if conditions seem to 
warrant. 

Along with the advance in the practice relative to 
alignment has gone a gradual betterment in the design 
of such details as curves, gutter sections and pavement 
cross-sections. 

Another significant development has been in the field 
of highway research. While no adequate research pro- 
gram has been undertaken in the highway field, there 
has come a general recognition of the need for such 
research. Agencies have been established that have for 
their purpose the stimulation of highway research, and 
the highway engineer can look forward hopefully to the 
time when there will be available to him much of the 
fundamental data necessary for economical highway 
improvement. 


Wet Mix Hauling Cost—Industrial Railway 
By N. F. Heimers 


Srems, Hetmers & SCHAFFNER, CONTRACTORS 
St. Paut, MINN. 


We are interested in concrete road building only from 
the standpoint of the constructor. To the writer’s mind 
one of the outstanding features in road building has been 
the increasing use of the central plant and wet batch 
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haul. This has in a large measure been due to the fact 
that truck men in general have been quoting very low 
prices on all sorts of haulage, and in many cases have 
not appreciated the additional weight involved in the 
wet batch haul. Indications in this territory are that 
the truck men are now waking up to the fact that past 
prices have not been based on the proper analysis of 
their costs, and with the possible increase in the cost of 
such haulage the central mixing plant may lose some 
of its enthusiastic supporters. 

This situation has been instrumental in relegating 
the use of the industrial track to the scrap heap, thus 
depriving the various highway departments of the one 
method which gives them an absolutely true subgrade, 
always open to inspection, and a subgrade of uniform 
compactness. I would lay particular stress on the latter 
feature, inasmuch as any form of truck haul, whether 
dry batch or wet batch, in addition to other objections, 
creates a compact road rut under the center of the slab. 
It is obvious that this feature, under certain conditions, 
can easily introduce a central longitudinal crack. 


In many cases where concrete paving has been done 
by truck haul, aggregate has been brought in on ad- 
joining roads which have been so badly cut up by such 
truck hauling as to necessitate regraveling and other 
heavy repairs. Had the work been done by the indus- 
trial track method this extra expense would not have 
been incurred, and had such expense been added to the 
truck haul bid, it would have been far in excess of any 
industrial track proposal. In other words, we believe 
that in the scramble for lower prices on concrete road 
work, the superior method has been side-tracked, and 
unfairly so. 


Construction Joints—Center Joints—Rein- 
forcement — Small Plants 


By H. J. Kur.iine 


_ConstrucTION ENGINEER 
Wisconsin HicHway Commission 
Mapison, Wis. 


In the matter of construction joints: we are convinced 
that the time of the year when the road is constructed 
has some bearing on the matter. It has been deter- 
mined to leave out all the joints in the highways to be 
constructed during July and August of next year. We 
believe that concrete built during the summer is much 
less liable to expand than that built either earlier or 
later in the season. 


We are going to try out ten or twenty miles with a 
center joint, largely with the idea that it will act as a 
divider of traffic, as we are still to be convinced of the 
necessity of splitting a road in two merely to prevent 
cracking, when a large share of the roads do not crack 
longitudinally. 

Regarding reinforcement: We will continue to rein- 
force transversely with approximately %-in. rods, spaced 
4 ft. or 5 ft. apart. 
about three-fourths of the width of the road. They will 
be staggered so that the center of the pavement will have 
more reinforcement than the edges. This reinforce- 
ment will be placed in wet cuts, as it has been our cus- 
tom in the past couple of years, and also in fills where 
there is an old core which has been widened. 

For longitudinal reinforcement we are going to try 
ten to twenty miles with one heavy rod on each outer 
edge to reinforce against breakage by heavy truck haul- 
ing. Because of the reasonably small amount of break- 
ing of corners that we have had, we somewhat doubt 
the economy of adopting a 100% longitudinal reinforce- 
ment along the edges. 
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The length of these rods will be © 
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Regarding proportions: We expect to make some 
rather radical changes. The sands in Wisconsin: vary 
from some that about equal standard Ottawa strength 
to others as high as 180%, or higher than the standard 
Ottawa strength. Obviously it is not fair to use the 
same mortar with all these sands as we and the other 
states have been doing. We therefore expect to vary 
the proportion of our mixture somewhat in accordance 
with the strength attained by the sand mortars. In 
other words, we know we are getting out better concrete 
with the very high grade sands than we are with the 
ordinary sands. Whether or not we will try to make 
the low grade sands into a richer mortar or whether we 
will lighten up a little on the cement content with the 
better sands we have not decided. 

Regarding central mixing plants: We do not desire 
to see any more of them in our state. We have very few 
of them, and in most cases they have been unsatisfac- 
tory. We believe we can get a better concrete of more 
uniform texture by mixing the material on the road. 


One thing on which we do not agree with some of our 
neighbors is the placing of material on the subgrade. 
We by no means will bar the use of the old wheelbarrow 
method of constructing pavements from materials pre- 
viously placed on the subgrade. We believe that with 
regular inspection, such as concrete roads are supposed 
to get, the amount of material that will get into the 
surface from the subgrade will be a very minor quantity. 
In fact, in our past years’ experiences we have had 
very little trouble from this source. We have had occa- 
sional jobs where some subgrade material did get into 
the mixture, but on the other hand we have also had a 
considerable number of jobs where material from the 
bottom of stock piles and out of cars and from other 
sources also got into the concrete. 


There is undoubtedly a little more material wasted by 
dumping on the subgrade, but at the prices we pay in 
Wisconsin we do not think this is as serious a proposi- 
tion as adding more cost to the pavement in more ex- 
pensive methods. We believe with the present labor 
market and the present price of materials, we can build 
roads cheaper for the public with the old wheelbarrow 
method than we can in many cases with the more expen- 
sive equipment. We have carried on several day labor 
operations the past season, and have observed many of 
our contractors, and we still believe that there will be a 
large number of wheelbarrow outfits run in 1922 and in 
future years. 


We believe there is an economic limit -in the construc- 
tion of concrete roads. It is somewhat like building a 
house; the better the house, the better we like it. But 
sometimes the better the house, the more our pocketbook 
suffers. So it is with the concrete roads. We must 
choose the roads that will be reasonably satisfactory to 
the traveling public, and not go too far beyond that in 
refinement. There is no doubt that heavy reinforcement, 
thicker roads, wider roads, higher priced materials, etc., 
would make better concrete highways. Whether or not 
we are justified in adopting these is a very great eco- 
nomic question. We believe our roads in Wisconsin are 
giving fairly good satisfaction, and we are attempting to 
hold them down to an economic basis. 

Regarding finishing machines: Most of our engineers 
are dissatisfied with their use, especially where joints 
are being placed in the road or where the road is on a 
grade of more than 4%. While we will not bar the 
finishing machines for the coming season, we will not 
encourage them. Our reason for not barring them is 
that we believe a machine may be invented which is not 
detrimental to the riding qualities of the road, and we 


would not care to bar one that would give good satis- 
faction. 
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Fics. 1-4—(Tor to Borrom) Burmprne Concrere Roap IN 
Desert Recrons or CALIFORNIA, WHERE Water Was PuMPED 


Seven Mites 


Quality vs. Speed 
By W. F. ReicuHarptT 


ConsuLtInG MuNIcIPAL ENGINEER 
WATERTOWN, WIS. 


The only change the writer has made in his specifica- 
tions and design of reinforced concrete pavements con- 
sists of an increase in the amount of reinforcing mate- 
rial used. : 

The writer is of the opinion that road builders are apt 
to sacrifice quality for speed, and he has seen some road 
constructed where speed appeared to be the essential 
element. 

It is far better to delay the opening of a road a few 
weeks, if in the end the road has been properly con- 
structed, for the pavement is expected to last many 
years, and the few extra weeks required in construction 
is well worth while. The writer believes the average 
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contractor will do well to work for a proper mix, in 
preference to attaining fame in his locality for speed. 
We have all heard that “haste makes waste,” and this 
is now true on some contracts for the construction of 
concrete roads. 


Desert Concreting 


By H. V. Goopricu 


Rocers BrorHers Co. 
Los ANGELEs, CAL. 


The four illustrations from photographs of concrete 
road construction in the west side of Kern county, Cali- 
fornia, give an idea of the desert conditions which ne- 
cessitated the use of seven miles of 3 in. water line on 
a recent job. . 


Fig. 1 shows a long stretch of subgrade prepared 
with over a half-mile of material on the grade and the 
mixer in the dim distance, this being possible in a fairly 
level country where a side road could be used for 
hauling. 

Fig. 2 shows a portion of this road, extending about 
two miles through the. hills—6% grade and _ super- 
elevated curves. The road is 20 ft. wide, 7 in. thick, 
1:2:4 concrete. In this picture the mixer is seen in 
operation, the trucks are delivering materials (sand, 
gravel and cement), and the subgrade gang is working— 
all within a distance of about 2,000 ft., the rough grade 
having been done previously. It was necessary to carry 
on the work in this way through the hills, as it was im- 
possible to have side roads or detours for getting the 
material in. Still we were able to balance the outfit so 
that the mixer, a 21-E Foote, turned out an average of 
more than 225 cu. yds. of concrete per day, over a period 
of 20 days. 


Fig. 3, taken from the top of the hills, gives an idea 


of the country. 


Fig. 4 shows the condition of the subgrade just ahead 
of the mixer, and we think it was kept in very good 
condition, notwithstanding the crowded conditions under 
which the work was carried’ on. 


Economy of Large Plant 
By R. F. Hint 


Vice-Pres., A. J. SmirH CONSTRUCTION Co. 
DETROIT 


We completed last season about 20 miles of concrete 
paving, using 14H and 21E pavers, and the results 
from the work of each outfit has established our belief 
in the economy of the larger units. There are many 
fixed costs which go to make up the unit cost of paving 
and naturally when the daily yardage is increased the 
unit price decreases. Therefore, in order to keep the 
unit prices down there must be a large daily production 
and enough work to keep equipment busy for the full 
working season, or approximately six months in this 
part of the country. 


While many engineers have expressed a preference 
for letting the work in smaller units, we are sure that 
if the work in the future is to be attractive to contractors 
who keep a permanent organization for such work and 
a quantity of modern road building equipment, contracts 
must cover sufficient mileage to warrant the use of large 
units where production in square yards of pavement can 
be maintained for the full season, 

This, we believe will be the answer in obtaining lowest 
unit costs, which are to be desired by everyone so that 
the large programs for concrete highways can be carried 
out as economically as possible. 
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Longitudinal Joints — Labor Saving 
By H. S. Van Scoyoc 


MANAGER of Pusticrry, CANADA CEMENT Co., Ltp. 
MONTREAL 


One of the outstanding features in 1921 concrete road 
construction was an increasing tendency to build pave- 
ment 16 ft. or more wide in, two slabs. There is also 
an increase of appreciation that where reinforcing is 


felt to be necessary, it should be of such form and of 
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such weight as really to take care of the difficulties that 
seem to make its use desirable. 

There was also a decided tendency to consider more 
seriously than has been the case for the last several 
years the éconiomic side of labor saving plant installa-: 
tions. The great improvements in labor conditions have 
undoubtedly made a careful consideration of the rela- 
tion between hand labor and machine labor necessary, | 
if the greatest-economy in construction costs were to be 
realized. a 


Concrete Roads in 1921—A Review 


74%, More Roads in 1921 Than in 1 920 


PREPARED IN CO-OPERATION WITH C, R. EGE 
Manacer Higuway Bureau, PorrLaNpD CEMENT ASSOCIATION 


‘New awards for concrete pavements in 1921 totaled 
56,181,000 sq. yds., breaking all previous records. 

More than 62,000,000 sq. yds. were actually built in 
1921—74% more than in 1920, the best previous year. 
This indicates the way the builders are responding to 
increased demand with vastly increased output. 


The year 1921 may go down in history as having been made 
to order for highway engineers, says the Concrete Highway 


Magazine of the Portland Cement Association. The preceding. 


winter was short and mild in most sections of the country. 
Spring “opened” early. Approximately 30,000,000 sq. yds. of 
concrete pavement were under contract, carried over from 
1920. Contractors who had uncompleted jobs were able to 
take advantage of the first hint of mild winter, Many state 
and county officials advertised all of their 1921 work during 
the winter and early months of the year. More work, in large 
volume, was offered throughout 1921, but it was the “early 
awards” and the hold-over work that became roads “completed 
ins 1921? 

The conditions surrounding labor and material supply were 
vastly improved over previous years. Labor was extensively 
out of a job, and looking for one. Once on the payroll, labor 
wanted to keep its job—which made for efficiency. Many con- 
tractors stated that the workmen were delivering two to three 
times the output of previous years, for one-third to one-half 
less wage. The materials of construction were readily avail- 
able everywhere. 

The railroads were in a position to take all the traffic 
offered—and more. Construction equipment was in great de- 
mand, but the improved conditions permitted the manufac- 
turers to ship their orders with dispatch. Few jobs were de- 
layed pending the arrival of equipment. 

Good construction weather, also, prevailed throughout the 
greater part of the year. 

The results of these favorable conditions begin to be appa- 
rent as the various state organizations report what they have 
done during 1921. Over sixty-two million square yards of con- 
crete pavement were completed, including street and alley 
work of this type. About 30,000,000 square yards of this 
amount were carried over from uncompleted contracts of 1920. 
On December 1 there were approximately 22,000,000 sq. yds. 
in contracts uncompleted, and which will have to be carried 
over to 1922. This unfinished work is smaller in amount than 
was the case at the close of either of the years 1919 or 1920, 

Some of the individual state records are especially creditable. 
Michigan and Wisconsin each completed the equivalent of 
about 340 miles of concrete road 18 ft. wide, representing 
nearly 98% of the program for the year, Iowa practically 
equaled this record as far as the percentage completed is con- 
cerned, but did not have such a large mileage under contract. 
Iowa did not place a largé amount of new concrete road under 
contract—about 32 miles—but completed more than 160 miles 
of concrete on the new contracts and those carried over 
from 1920. 


Pennsylvania, as usual, led in mileage actually completed 
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during the year, with approximately 640 miles of concrete 18 
ft. wide. New York is second, with 530 miles, and Illinois 
third, with 450 miles. 

Illinois leads all the states in the amount of concrete high- 
way placed under contract during 1921, with a total of about 
7,375,000 sq. yds. of pavement, equivalent to 698 miles of 18-ft. 
slab. 

Minnesota awarded nearly 140 miles and completed 100 miles. 
Approximately 65 miles are under contract now for completion 
during 1922. 

Kansas contracted for about 60 miles of new work during 
the year; completed roads of concrete total over 83 miles dur- 
ing 1921, and about 47 miles will be carried over the winter. 


‘Oklahoma completed about 73 miles on new and old contracts, 


and there remain about 50 miles to be completed next year 
on existing contracts. New contracts during 1921 totaled 58 
miles. 


Maricopa county, Arizona, probably is entitled to distinction 
as having built more new concrete highways during the year 
than any other single county in the country—107 miles are re- 
ported as having been laid by Twohy Brothers, contractors, 
under the direction of R. C. Perkins, chief engineer for the 
County Highway Commission, on the. Maricopa County Bond. 
Issue System. 


Of the Pacific Coast states, California still occupies the lead- 
ing position held for several years; 365 miles were placed un- 
der contract, and 339 miles of old and new contracts com- 
pleted. About 140 miles will be carried over to 1922. 

Oregon is another state which nearly “cleaned up” its 
1921 program. Practically 30 miles of 1920 contracts 
were uncompleted at the beginning of the year. New 
contracts for nearly 44 miles were awarded, and of this 
program some 60 miles were completed and opened to 
the taxpayers. Less than 14 miles will be carried for- 
ward to the 1922 season. 

The state of Washington added over 200 miles of 
concrete to its paved highways during the year. The 
famous Pacific Highway, in the western portion of the 
state, is now almost completely paved. This highway 
serves a section popular among tourists throughout the 
year. 

Altogether, the country has added the equivalent of 
more than 5,800 miles of concrete paved highway, 18 ft. 
wide, to its state and county systems during 1921—an 
achievement of construction engineering which is a credit 
to the highway builders. 


Supplementing the review from the Concrete High- 
way Magazine, a chart (Fig. 1) is here presented show- 
ing awards of concrete pavements each month for the 
last three years. It is noted that there is some tendency 
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toward a larger proportion of awards early in the spring 
or during November and December. This tendency 
should be encouraged, as it seems to be in the interest 
of both the contractors and the job. 


The largest volume of awards still continues to come 
in the months from May to August. While this is to a 
certain extent unavoidable, it results in many contracts 
being started during one construction season and car- 
ried to the following season in an uncompleted state. 
Another chart (Fig. 2) is a comparative diagram show- 
ing the awards for all types of concrete pavements for 
several years past. 


Researcu 


Nineteen-twenty-one stressed some important develop- 
ments in concrete highway research. Work. has been 
going forward at the Arlington Experimental Station 
near Washington, D. C., operated by the Bureau of Pub- 
lic Roads. A series of machine impact tests on plain 
concrete slabs 7 ft. square was completed and results 
tabulated. 


After the completion of that series a new set of slabs 
was made, nearly all of them with various types of rein- 
forcement. The machine impact tests on these rein- 
forced slabs will be started in the early future and 
carried to completion. In this way it is anticipated that 
engineers will have available some basic data for the 
design and use of reinforcement. The Illinois Division 
of Highways’ tests on the Bates road, near Springfield, 
and the experimental pavement built by the Columbia 
Steel Co. near Pittsburgh, Cal., involve studies still: in 
progress and promise interesting developments during 
1922. 


A very important series of traction tests was started 
at the Massachusetts Institute of Technology under the 
direction of Major M. A. Ireland, Quartermaster Corps, 
U. S. Army. A number of industries are co-operating 
in the support of the research work under Major Ire- 
land’s direction. This consists of studies of motor 
truck operation over various types of pavement, concrete 
being selected for the first investigation. The studies 
are on the effect of surface resistance upon gasoline 
consumption, also the effects of gradients and curvature 
upon truck operation. This series of tests is one of the 


COMPARATIVE YARDAGE OF CONCRETE PAVEMENT Awanoco Durie Tyr YEARS I96 10/92! 


Fic. 2—CompaRaTIvE YARDAGE OF CONCRETE PAVEMENT AWARDS 
in Years 1916 to 1921 


most ambitious automotive investigations ever started. 
Work has been interrupted by winter weather, but will 
be resumed when conditions permit. Highway officials 
throughout the country are watching all of these tests 
with keenest interest. 


Trarric PRoBLEMsS 


It is very evident that highway officials, in addition 
‘to their interest in pavement design and construction 
details, are taking a greater interest in traflic problems 
than ever before. This is bound to have an important 
effect upon future planning, particularly as to location of 
important highways. Motor vehicle operators show in- 
creased appreciation of the rigid non-skid pavement, as 
is evident by expressions of opinion from owners and 
operators in all classes of traffic. 


REINFORCING 


There has been a tendency toward more extensive use 
of reinforcement in concrete pavements during 1921. 
Pennsylvania advanced its reinforcement requirements 
to a specification calling for 56 lbs. of metal per hun- 
dred square feet of pavement. In Massachusetts a new 
pavement design was worked out involving the use of 
about 10 Ibs. of steel bars per square yard of pavement. 
The pavement slab is also divided longitudinally by a 
vertical joint, with the idea of controlling longitudinal 
cracks. 
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i ear’s total awarded during fall and winter months, 
Tendency toward early awards, also larger amount or proportion of the year’s tot 
instead ve crowding au awards into May-August period, as in 1919, resulting in larger proportion being actually com- 


pleted each year. 
February, 1922 


[5} 


How to Make Forms 
for Concrete Buildings 
—Frootings 


The First Article of an Important 
Series Written for the Builder 
Who Wants to Know the 
Subject From the Beginning 


By WiuuiAmM F. LockHARDT 
LockHARDT-BYRNE Co., NEw YORK 


The literature of form work is scanty. 
It especially fails to meet the needs of 
builders who are obliged to begin at the 
beginning to study the subject. Contrac- 
tors and superintendents have repeatedly 
asked CoNcRETE to publish articles whose 
authors would not take it for granted that 
their readers already knew most of the 
subject. The editors cast about for the 
right man to prepare such articles, and 
were fortunate in getting the promise of 
William F. Lockhardt to do the job. 
The first article of the series, on “Foot- 
ings,’ is presented this month; next 
month, “Walls.” Mr. Lockhardt’s de- 
scriptions of form work are based on the 
actual practice of some of the most suc- 
cessful concrete building contractors in 
the United States. Various methods have 
been tried, and these methods have sur- 
vived. If any reader is in doubt about 
some step in form building, when he has 
read Mr. Lockhardt’s article on any one 
of the special subjects in the series, he will 
be conferring a favor on the editors and 
on many readers if he will ask to have the 
point more fully explained. A reader 
who has used form building methods dif- 
ferent from the methods here described, 
and which he believes better for any rea- 
son whatever, will be adding something to 
the consideration of a very important sub- 
ject if he will describe those methods for 
this magazine—TuHe Eprror. 


For practically all concrete work of any magnitude 
forms of one kind or another are required. Their direct 
and indirect costs therefore have to be considered in 
estimating or building almost any structure of concrete. 
The direct cost is of course obvious. It will include the 
cost of the lumber and the labor to receive it, as well as 
the cost of fabricating, together with the additional cost 
of erecting and stripping. 
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The indirect cost is not so plain. It will include all 
sorts of expenses caused by lack of sufficient forms, poor 
design of forms, faulty handling, ete. There will be 
time for laborers or cement masons cutting and patch- 
ing to make good defective surfaces on the finished con- 
crete caused by poor form work; removing the fins left 
where the concrete ran in between loose fitting boards; 
straightening up bulged columns and walls and sagged. 
beams. In addition, if the forms are poorly designed, 
or are heavy and cumbersome to handle, the speed of the 
entire operation may then be retarded, and to the higher 
direct cost for labor must be added possible penalties 
for failure to complete on time, capital tied up, organ- 
izations and equipment not available for new work as 
scheduled, ete. - 


These are all things that the “big fellows” have found 
out for themselves and have known for years. You will 
notice they very seldom make serious mistakes now along 
these lines. To avoid any possibility of poorly designed 
forms, and to get the utmost efficiency out of the car- 
penter gang, some contractors even go so far as to detail 
in the drafting room their form construction at the same 
time that the plans for the building are being prepared. 

To many contractors and their carpenter foreman, 
however, concrete construction is only incidental to their 
regular work. As a result, the contractor who has been 
doing mill or frame construction, and the foreman who 
has not spent a lot of time on concrete work, are often in 
doubt as to just how to tackle to the best advantage the 
occasional piece of concrete construction that does come 
along. This is particularly important where the local 
carpenters have not been “brought up” on concrete form 
work; in the larger cities it is usually possible to find 
carpenters who follow concrete construction almost ex- 
clusively, and it will often pay to import a pair of them 
to help get the gang started right. The writer remem- 
bers a small concrete furnace room in a war job: in 
the backwoods, where, because the men were totally 
unable to grasp the idea, the superintendent finally 
gave up all hope of being able to strip the forms intact, 
as is ordinarily done, and let the men have their way, 
for the sake of getting the job poured. The forms were 
put together like a job of house framing, nailed up solid, 
and stripped with an axe, piecemeal, in the shape of 
kindling wood, after the concrete had set. 

We can see then, that the form must be (a) light and 
cheap, but sufficiently strong to insure true lines, and 
(b) so designed that they can be put together and 
taken apart with the minimum of labor. This latter 
presupposes that no one piece will be larger than can be 
handled economically with the organization available. 
On a large job, where there is a labor gang devoted en- 
tirely to the stripping and handling of forms, a piece 
that it will take eight men to carry may be entirely eco- 
nomical. On a smaller job, where the stripping and 
handling of forms would not ordinarily warrant such 
a large gang, it might be necessary to borrow men from 
another gang at the expense of holding up concreting, 
to give the carpenter foreman a panel that he needed 
in a hurry. Such an arrangement would very likely be 
highly uneconomical. 

Certainly, we all know these things. Only we some- 
times think about them afterward instead of first. There 
is no particular mystery about successful: form work and 
good form costs. If the forms fulfill the requirements — 
outlined above, their economy or lack of it will depend 
principally on the care and ability with which the car- 
penter and labor foremen train their men in handling 
them with the least lost motion. Make every move count! 

Much of the material in these articles will be “old 
al the tine, Sete of fet nee nee 

y have found better ways 


February, 1922 


CONCRETE 


of doing a particular piece of work, in which case they 
ought to let the rest of us in on it. The material given, 
however, is taken from notes made over a period of 
years on concrete work, and represents generally ac- 
cepted methods, principally of interest to the man whose 
work has not made him a specialist on forms, but who 
wants to know how the “other fellow” does it. 


Foorines 


Practically every structure requires footings of some 
kind. nI building construction there are a few kinds 
and types of footings that are most generally met with, 
all very simple to build. As footings are very seldom 
exposed to view after they have been stripped, old lum- 
ber, if available, can often be used in making up the 
forms with economy. In some few cases, though, gen- 
erally occurring in city construction, part of the foot- 
ings will appear in the basement or cellar above the 
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floor, in which case it will be better policy to use new 
- material, to avoid the labor required to give the con- 
crete a good surface afterward.. Where any one foot- 
ing is repeated a number of times, it will generally pay 
to build a good substantial form that will serve for all 
the footings of that size and type. 

It is these so-called ‘‘typical footings’ (footings 
which are most frequently used by engineers and archi- 
tects) that are given below. Cantilever or “pump- 
handle” footings and others of unusual design require 
forms built just the same as any other unusual part of 
the structure, and each being a problem in itself, no 
mention is made herein. 

Square Box Footing (Fig. 1)—This is probably the 
most common footing type. For this footing it is fre- 
quently only necessary to dig a hole of the right dimen- 
sions and depth. It is needless to point out that there 
is no use of building forms if the excavation is in firm 
material, that will not collapse readily, or get churned 
up with the concrete. Occasionally, however, it becomes 
necessary to build a footing of this kind, so here it is. 

In plan the footing may be square or rectangular. 
The dimension “A” for the end panels is the same as 
the concrete dimension for that side of the footing. 
For the “B” length between the stop battens, add to the 
concrete dimension twice the thickness of the lumber 
used for the end panels. (That is, if you have made 
the end panels up ont of 7g-in. lumber, you will add 
134in.; if you have used 114-in: lumber, you will add 
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21% in.) For the “C’’ dimension—the over-all length of 
the long side panels—it is usual to add about 12 in. to 
the “B” figure. ,This allows for thickness of end panels 
plus the width of the stop battens, usually 1 by 4 rough 
lumber. 


If the sides are very long, they should be braced 
to keep them from bulging. The bulge won’t show, but 
it will take concrete costing so much per yard in place 
to fill it. The bracing may be done as shown in Fig. 2, 
which gives two common methods, or by backfilling 
against the form. The latter is frequently done when it 
is not intended to use the form again. 


Step Footings—The step footing is a common type 
where the straight box footing would be wasteful of 
concrete. The steps may be two or three, but are more 
usually two, as shown in Fig. 3. Both upper and lower 
forms are made the same as for the box footing shown 
in Fig. 1. Usually only the form for the first step is 
set before concreting is started. After the first step 
has been filled, and while the gang is concreting the next 
footing, the box for the second step is set in place, and 
made fast. Filling is resumed after the concrete in 
the first step has set up enough so that the weight of 
the concrete in the upper step will not cause it to over- 
flow. 


Sometimes top and bottom forms are set at the same 
time, the form for the upper step being held in place 
by pieces of 4 by 4 or scantling nailed across the top 
of the lower box, as shown in the drawing. This form 
has to be filled in two stages just the same, however, 
to keep the concrete in the lower step from overflowing, 
just as when the top box is placed afterward. Before 
building the form up in this way, it should be ascer- 
tained whether it will be possible to place the reinforce- 
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ing steel in the footing on account of the interference 
of the scantlings. 


Both these methods save the expense of building a top 
form to close the space between steps 1 and 2. If a 
top form is used it will of course then be possible to 
spout the footing in one operation, but it will be neces- 
sary also to weight the footing down very securely to 
keep it from lifting. f 


Slope Footing—The slope footing is one of the most 
common designs found in buildings more than one story 
in height, or where the soil is soft and of low bearing 
value. As shown in Fig 4 (a) a slope footing may be 
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divided into two parts (both poured monolithic, how- 
ever), the “ring’’ or box section at the bottom, which 
rests on the earth, and the sloped upper section, on the 
flat top of which the column stands. The method of 
placing concrete and steel in one of these footings has 
an important bearing on the way the form is built. 

Owing to the small size of the opening at the top of 
the slope section, it is generally impossible to place the 
long reinforcing bars while this part of the form is in 
place. As a result, it is customary to first set in place 
‘the “ring” and backfill against it to keep it from bulging. 
Concreting is then started and kept up until all but 
about 2 in. of the ring has been filled. The steel is then 
placed, and after all the bars are in, concreting is re- 
sumed until the ring is full. While the steel is being 
placed the four panels for the top section are assembled 
on the bank and as soon as the ring is full the assembled 
form is put in place as a unit. 


The slope panels for the top section offer very little 
more trouble in laying out and assembling than the 
preceding box types. Fig. 4 (a) shows a typical draw- 
ing of this kind of footing. When we start to build the 
panels we usually find that we can get all the necessary 
dimensions from the footing plan with the exception of 
the dimension parallel to the slope of the footing, which 
is needed to give us the width of the form panel. This 
dimension is marked (?) on the drawing, and is found 
just the same as the length of a rafter when the rise 
and run are known. The “rise” in this case is the depth 
of the slope section of the footing—2 ft. 6 in. in the 
drawing. The run will be one-half the difference be- 
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tween the top and bottom dimensions for that particular 
side. For the footing given, by subtracting 2 ft. from 
6 ft. we get 4 ft., one-half of which, 2 ft., is the run 
mentioned above. 

The panels are generally made of 1 by 6 roofers, with 
2 in. by 4 in. battens along the slanting edges, and with 
intermediate battens 114 in. by 4 in. rough lumber, the 
whole panel being put together as shown in Fig. 4 (b). 
On very large footings, 5 ft. or 6 ft. wide, it is better 
to make all the battens 2 in. by 4 in. material, for 
greater stiffness and ease in handling. 

With this type of footing it is always necessary to 
provide means of holding down until the concrete has 
set. Several methods are shown in Fig. 5. Where the 
footing is not on piles, to which it may be wired down, 
it is necessary to provide sand bags or other suitable 
material for providing sufficient weight. To carry the 
sand bags a plank yoke is framed up as shown and. put 
in place about one-third of the way up the slope of the 
footing, to enable the weight of the bags to be dis- 
tributed to better advantage. Where the footings are 
on piles, in addition to wiring the forms down, recourse 
may be had to the accumulation of pile-butts usually to 
be found on a piling job. These are heavy, fairly com- 
pact, and easily handled, and cost nothing. 


Afdetailed article on the con- 
struction of a house with con- 
crete block walls and fire-proof 
floors in March CONCRETE. 


Also the second of Mr. Lock- 
hardt’s articles on How to 
Build Forms. 
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How Shall We Build 
Our Concrete House? 


—The Small Unit 


The Second of a Series of Articles 
on the Use of Block and Tile in 
House Construction—Block 
Wall Calculations 


By A. J. R. Curtis 


PorTLaND CEMENT ASSOCIATION 


Fig. 19 presents a diagram (reprinted from January 
issue) conveniently used with Table 2 (also republished 
from January issue), to calculate the number of block 
required and to determine the spacing of window and 
other openings. The prevailing block lengths are seen 
to be 16 in., 24 in., 20 in., and 12 in., these lengths 
being given in the order of their popularity. Then the 
wall length in feet, multiplied by 12 and divided by 16, 
gives the gross number of 16-in. block required for one 
full course. If a block length of 24 in. is to be used, 
the wall length in feet is simply divided by 2 to get the 
required gross number of block per course. The length 
of the wall may be varied easily to correspond exactly 
with the block length used. 

Obviously the width of window and other openings, 
as well as the horizontal distance between openings, 
preferably should be equal to an even number of whole 
or half blocks, but if necessary may be otherwise. 

Block heights vary from 6 in. to 9 in., in common 
practice. Eight inches is the commonest height for 16- 
in. length, and 9 in. for 24-in. length of block. Story 
heights in the building should always exactly equal a 
given number of courses, and it is desirable that the 
height of all openings exactly equal a given number of 
courses. The block can be cut where necessary for 
fractional heights, but at considerable expense, usually 
unjustified. 

In general, the designer should make the dimensions 
of the structure conform to the sizes of units available, 
making all dimensions such that whole and half block 
will suffice throughout the work. Occasionally the use 
of quarter block may be justified, and where absolutely 
necessary to the faithful reproduction of the architect's 
conception, it is quite as possible to meet any dimen- 
sion requirements by cutting block as would be the case 
in the use of brick. 

Construction MretHops—Founpation WALLS 

In many localities where a dependable supply of con- 
crete block is available, it may be said modestly that 
block has become the standard foundation wall material 
for dwellings, garages and other buildings of moderate 
height. In Bay City, Mich., for example, it is said that 
95% of the residence foundations put in during the last 
few years are of block. An increasing number of real 
estate development concerns are using block for the 
foundations of their houses. We do not know of any 
who have ever abandoned the block method after once 
becoming familiar with good block practice and the ad- 
vantages of the type. 

What are these advantages? Here are some of the 
more important ones: (1) Quick and easy to lay up 
made-in-advance stockable concrete, almost regardless 
of season or weather; (2) standard concrete block have 
a known guaranteed-strength, uniform throughout the 
job, only the services of regular masons, without special 
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TaBLE 2—DIMENSIONS OF CONCRETE BLOCK 
(See Figure 19) 


Block System A a B Cc 
(Double Rec-Total Length Thickness ofTotal Height Block 
tangular Air of Block, in-Perpendicularof Block, in- Thickness 
Space Type) cluding Per-and_ Horizoncluding Hori- 
pen eulat tal Joints zontal Joint 
. _ Join 
Eclipse 16 inches ¥ inch 8 inches 8,10 & 12 in, 
‘ancis 16 & 24 /s, 8 8,10 & 12 
Hayden 16, 20 & 24 y% 8 8,10 & 12 
Ideal 16 & 24 hy 8 8,10 & 12 
Multiplex 20 3% 6&8 8,10 &12 
Perfect 16 y% 8 8 
Pettyjohn 16,20 &24 uy 8 8 
Republic 16 4, 8 8,10 &138 
Stewart 16 Yy, 8 8 &10 
Waterloo-Per- 
fection 
Zagelmeyer 16 & 24 56 8 8,10 &12 
(Single Rectangular Air Spaces) 
Dunn 16 yy 8 8,10 &12 
Hercules 16, 20 & 24 Yy%, 8 8,10 & 12 
Miles > 16 (4, 8 8 
(Elliptical Air Spaces) 
Besser 16 yy, 8 8,10 & 12 
Brandell 16 y, 8 8,10 & 12 
Hobbs 16, 20& 24 y% 6 to 12 8,10 & 12 
U. S. Standard 
(Double Wall Types) 
Anchor 16 /16 8 8 
Bragstad 24 inches ¥% inch 8 inches 10 inches" 
Climax 
Flexo 
Helm 24 % 8 10 
Hydraulic 24 H-% 9 12 
Ramming V-% 
Hydrostone 24 3% 9&12 8,12 & 16 
jani 30 6&8 12 
(Building Tile) 
Besser 12 y, 5 8&12 
Blystone 12 5 8&12 
Eberling 12 yy 5 8,12 & 16 
Erickson 16 Y% 6 8 
Hy-Test 8,10 &12 y 5 8 
McIntyre 8,10 & 12 5 8 & 12 
Picabbs 4,5&6 7&10 
(Adistile) 


concrete training, being necessary to lay up the walls, 
and (3) concrete block are simpler to lay than field or 
quarried stone or brick, being uniform in size and true 
in shape, which means that a mortar joint of uniform 
thickness is all that is required to bed the block per- 
fectly. 


RECOMMENDED PRAcTICE FOR THE FOUNDATION 


In Chicago and in a few other large cities, building 
regulations require that concrete block used in the walls 
below grade be filled with “slush” concrete in such a 
manner as to make such walls practically monolithic. 
This practice not only gains nothing where the block 
and workmanship are of reasonable quality, but the 
filling of the air spaces is a needless expense of mate- 
rials and labor, and defeats the obvious function of the 
air space—to prevent the basement walls from sweating. 

If the object of filling the block is to get more bearing 
area, it would be wiser to use a wider block of same 
design, having heavier walls; if it is to provide more 
stability against the pressure of earth fills, use wider 
block, if necessary, or lay up the block in such manner 
as will produce pilasters as frequently as required. How- 
ever, for ordinary residence construction and for mod- 
erate sized buildings of all kinds, both the hollow and 
the two-piece block construction will be found satisfac- 
tory, if due regard is paid to a few essentials. 

Having in mind that the functions of the foundation 
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require it to be of sufficient strength to support the 
imposed load and resist side thrusts and also to be abso- 
lutely watertight, the following considerations include 
the most important elements of good practice. (See 
Fig. 22). 

1. The block must be strong and watertight complying with 
standard specifications of the American Concrete Institute, 
which require at 30 days a compressive strength of 1,000 lbs. 
on the gross area, and an absorption of not over 10% in 48 
hours 

2. ‘Portland cement mortar (1:2 mixture of portland cement 
and suitable sand, with small amount of lime added) should 
be used exclusively and the block previously moistened, then 
carefully laid, buttering both ends. 

3. Block foundations should always rest on a monolithic 
footing carefully leveled, but left rough on top. The upper 
surface of the footing should be clean and painted with a 
cement and water wash and the mortar for bedding the first 
course of block spread immediately. 

4. A line of drain tile should be run around the outside 
of the wall at approximately the same level as the footing and 
carried to an outlet. 

5. The wall should be coated on the outside on the same 
manner as is customary for other masonry—using rich cement 
mortar or an approved asphaltic compound. (See page 23.) 

6. Backfilling must be carefully placed and thoroughly com- 
pacted next to the wall, and the surface given a gentle slope 
away from the building. 

Experience has shown in hundreds of cases that the 
block showing an absorption of 10%, as required by the 
American Concrete Institute, will make absolutely water- 
tight walls. Such block are generally found in our 
larger cities and in hundreds of the more progressive 
towns. Recommendation No. 4 contains a suggestion 
which is indispensable for any kind of building in low 
places, particularly in heavy clay soil. If the contem- 
plated construction is in a location obviously free from 
possibility of ground water pressure, this precaution, 
as well as those contained in recommendations 5 and 6, 
may be unnecessary, granting that the first three recom- 
mendations have been carefully complied with. 


Wauts Asove Grape 


The mason experienced in laying up brick or stone 
work finds very little out of the ordinary practice in 
the laying of concrete block. Block is somewhat differ- 
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ent in that it requires the slower handling of larger 
units. The greater weight of the block makes it neces- 
sary to use a somewhat stiffer mortar, and there is a 
greater uniformity of size and regularity of shape than 
is found in other masonry materials. 


[Eprror1rat Note.—Light weight concrete building 
tile, in smaller units than block and with thinner webs, 
are coming into increasing popularity. For back-up 
units, as a base for stucco, for partitions and curtain 
walls, and for bearing walls in light residence construc- 
tion, or in heavier work if the tile are of high strength, 
these newer units promise to displace the heavy units 
where the latter are obviously unnecessary, and to meet 
more satisfactorily, because of true shape, the burned 
clay tile which have become so popular for light walls. 

An important point in favor of the light units is that . 
most of them can be picked up by the mason and laid 
in the wall with one hand. A little experience has made 
it possible for masons to lay almost as many tile in a 
day as common brick, and every tile displaces several 
brick. Such units save a large amount of mortar as 
compared with brick. 

In this connection attention is called to an omission 
from Mr. Curtis’ first article of mention of Dunn tile 
and. Eberling tile, both of which have been on the mar- 
ket for some time and had very extensive use. Eberling 
tile made a remarkable success in Detroit, for both cur- 
tain and bearing walls: of residences, factories, garages, 
theatres and other structures, and many hundreds. of 
thousands of them are in satisfactory use.] 

As they come from the mold, concrete block do not 
usually run as true as specially tooled dimension stone, 
but if block of extremely accurate dimensions are re- 
quired they can be produced by an additional expense, 
much less than the cost of truing up natural stone. It 
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is practical to lay up block 16 in. long in horizontal 
joints 4 in. deep and 24-in. block in joints 34 in. deep. 
Special pieces of unusual length, such as sills and linels, 
are made more accurately than ordinary wall block, and 
lay up nicely in 14-in. or 3@-in. mortar bed. Flush 
joints are recommended for surfaces to be covered with 
plaster or stucco and a moderately concave or “struck 
joint” for block surfaces which are to remain exposed. 

The procedure in laying up the walls varies only 
slightly as between those to receive stucco and those to 
remain exposed. Obviously, block to be covered are laid 
up more quickly, not requiring careful finish of the 
joints. Injured block which remain structurally sound 
can be laid, entirely eliminating culls. 

Where the water table course is to be covered with 
stucco, it is usually laid as shown in Fig. 24. In the 
walls of exposed surface block, the sills, lintels, caps 
and other special pieces may or may not be made to 
protrude, according to the requirements of the design. 
In stucco covered block walls these specials are com- 


160.2, 


used. to make 
warer table, 


Fic. 24—Suprrorrt ror Orpinarky Woopen Ftoor Con- 
STRUCTION, SHOWING THE Uss or a 10-Incu Joist Biock 
Course (on 12-Incu Mownouruic or Brock Founnba- 
tion), Usep to Propuce Warer TaBLe 


monly (although not necessarily) brought out to extend 
half an inch beyond the finished stucco.’ 


Idealism 7n Construction 


Even a work-a-day magazine like this one must some- 
times pause with its shovel or its trowel in hand to note 
a particularly fine expression of the higher purposes 
by which its industry is moved. The following is from 
the brief address of Arthur Bent, Los Angeles, Cal., 
newly elected president of the Associated General Con- 
tractors of America, at the third annual convention in 
Cleveland, January 20. 


“The reason the A. G. C. is such a lusty young giant 
tonight is because it is inspired with a spirit of unselfish 
co-operation among ourselves, a desire to serve our pub- 
lic more worthily and a purpose to lift our craft to 
higher levels of integrity and honor. 

“There is a very beautiful legend, an impressive one, 
I think, so old that its origin is lost—I have never been 
able to discover it. It goes like this: Four men stood 
up with God when He made the world, and watched with 
wonder as the shimmering sphere flung from the fingers 
of Omnipotence, found the place in the shining galaxy 
of stars, and one of the men said, ‘How was it done?’ 
And God said to him, ‘Go, find out for yourself.’ And 
that man went and became a scientist. 

“And the second man said, ‘What is it for?’ And to 
him God said, ‘Go, find out for yourself.’ And he went 
and became a philosopher. 

““Give it to me,’ the third begged. And to him God 
said: ‘Go, possess it for yourself.’ And he went out 
and became the business man. 

“The fourth said nothing but fell down and wor- 
shipped, and God said to him: ‘You, too, shall go, and 
because your soul burns within you, you shall create 
beauty,’ and that man went and became the artist. 

“Now, may we not, reverently and not unfittingly, add 
to this noble group of God’s journeymen the construc- 
We who forerun all the others? We who have 
straightened the path for their feet? We, without whom 
their high destinies could not be wrought out and by 
whom all their visions are crystallized? We work and 
delve for science in its onward march, and harness its 
magic to ways of usefulness. The bewildering and mar- 
velous structure through which business functions is the 
work of our hands. Philosophy leans upon us heavily 
to demonstrate its theories of life, and even to art we 
give its tools and make its dreams of beauty imperish- 


“We are the hands through which nearly all of human 
thought and all of material progress are expressed. 
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Through our highways and railways and lighting and 
heating and temples and schools and homes we touch all 
life intimately, and come very close indeed to the heart 
of humanity, and with that vital and varied contact 


comes to us an impressive but inspiring responsibility. 


It is given to us, if we see it rightly, to raise the stand- 
ard of every man’s service by the fidelity of our own. 

“T make no apology for such idealism in an organiza- 
tion like this, because whatever our industry is today is 
the sum total of the thoughts that all the contractors 
in the world have about it, and it never will rise ‘above 


that level. And as that level advances to higher planes 


of integrity and service, we shall travel further and fur- 
ther away from that stigma of sordidness which has 
clouded our history in the past, and it is given to the 
A. G. C. to carry that bright banner in the very van- 
guard. 

“Of course, ethical achievement is not statistical. We 
can’t measure our progress along those lines. Neverthe- 
less, I firmly believe, and you do, too, that it will be our 
real, our most profitable progress, and the span of our 
activities is not limited to our own present interests. 


“We are trying to make contracting a finer thing for 
those who will come after us. We are consciously sow- 
ing seeds which will be harvested by those whom we can 
never know. Is there any finer thing in life than that? 


“I will just leave with you that thought, expressed 
again in a homely little poem called— 
Tue Bruce Bumver 


An old man, traveling a lone highway, 
Came at the evening cold and gray 
To a chasm deep and wide. 
The old man crossed in the twilight dim, 
For the sullen stream held no fears for him. 
But he turned when he reached the other side, 
And builded a bridge to span the tide. 
“Old man,” cried a fellow-pilgrim near, 
“You are wasting your strength with building here; 
Your journey will end with the ending day, 
And you never again will pass this way. 
You haye crossed the chasm deep and wide, 
Why build you a bridge at eventide?” 
And the builder raised his old gray head: 
“Good friend, on the path I have come,” he said, 
“There followeth after me today 
A youth whose feet will pass this way; 
This stream, which has been as naught to me, 
To that fair-haired boy may a pitfall be; 
He, too, must cross in the twilight dim. 
Good friend, I am building this bridge for him.” 
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Association Efforts Are for 
Standard High Quality 


The big thing about the American Concrete Pipe Asso- 
ciation, which had an unusually well attended convention 
in Chicago January 19, 20, and 21, is its well sustained 
policy of hewing continually to the line of quality first. 
Instead of wasting energy in offensive and destructive 
propaganda, it is busying itself about the quality of its 
own goods. Much of what the concrete pipe makers 
have -to combat is based on three types of misleading 
propaganda, (1) Statements based on developments and 
opinions recorded a generation or more ago when con- 
crete pipe was in its infancy, and the factors of quality 
imperfectly understood; (2) Exaggerations of isolated 
conditions as to distinctive influences, such, for instance, 
as unusual sewer gases and concentrations and rare in- 
stances of alkali attack—when as a matter of fact both 
these agencies, under certain extremes, are destructive 
not alone to concrete of less than the best quality, but 
also to all the materials which engineers might utilize; 
(3) Rank falsehoods and misrepresentation—as, for in- 
stance, the report of sewer failures where no sewers 
were ever built. 

Aside from necessary defense under these fruitless 
attacks, the concrete pipe people are for the most part 
tending to their knitting, frankly recognizing their own 
problems and rapidly solving them or going about such 
studies as are necessary to solve them. 

This frankness, this promptness in setting their own 
house in order, is the foundation rock of real engineer- 
ing progress, and it is upon such progress that concrete 
pipe for all purposes is being adopted so rapidly. 

The high lights in the convention were in the reports 
of progress being made on alkali investigations, of the 
standards being developed for culvert pipe, and sewer 
pipe, and in discussions of manufacturing practice. 

George H. Bullen, president of the Concrete Pipe Co., 
Portland, Ore., which operates 14 plants in Oregon, 
Washington, Idaho, and Montana, attended the Ameri- 
can Concrete Pipe Convention for the first time and ad- 
dressed it on some of his experiences in the development 
of concrete pipe to the point of its general acceptance 
for sewer work, since the company began operations 
several years ago. Most of the work in that territory 
is now going to concrete, but it has not been without a 
struggle. One interesting note in his remarks was in 
connection with the attitude of the average concrete 
products manufacturer, especially, perhaps, in the manu- 
feature of concrete pipe towards the engineer who must 
be counted upon to specify the kind of material that is 
to be used. He recalled that in the early stages of the 
development of concrete pipe on the Pacific Coast, his 
company regarded the engineer with suspicion and be- 
lieved that all engineers in a position to specify the kind 
of pipe to go in a sewer were dead against concrete. He 
found as he got acquainted with engineers that most 
of them were not thoroughly committed to other mate- 
rials nor dead set in their ways, but were perfectly will- 
ing to be convinced of the superior quality of another 
material. They had, however, to be convinced upon an 
engineering basis, and he wonders how his company suc- 
ceeded at all when he looks back upon the sales methods 
that were originally employed. He urged concrete pipe 
manufacturers to be very careful of their attitude to- 
ward the engineers. He explained that in his own busi- 
ness the Concrete Pipe Co. have come to récognize the 
importance of the engineer in the development of a sat- 
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is factory pipe for sewer and other purposes, and. that 
an engineer is in charge of each of the company’s four- 
teen plants. In this way the company is able to meet 
the specifying engineer on an equal footing with a thor- 
ough understanding of his requirements. 

The thought of the organization was sketched in the 
report made by George E. Warren, who resigned as sec- 


retary of the Pipe Association in November, to become 


assistant general manager of the Portland Cement Asso- 
ciation, and extracts from his report are as follows: 

The association has been embarrassed many times by the lack 
of standard specifications, but more particularly by the lack 
of standard quality of the products we represent. There has 
been some confusion in the minds of our member companies 
as to just how the interests of the reinforced pipe manufactur- 
ers are related to those of unreinforced or machine-made prod- 
ucts. The last year has shown quite clearly the intimate rela- 
tion existing between them. Unsatisfactory experience with 
one class or the other of pipe has been reflected in loss of sales 
for all kinds of concrete pipe. Difficulties arising from poor 
products in one state are widely interpreted the country over 
as applying to concrete pipe, without regard to how or for 
what specific use. Standardization of quality is of primary 
importance to every manufacturer, wherever located, and what- 
ever products he sells. 

When substantially our entire industry is producing material 
which will conform to the accepted standard requirements, 
then the prejudices will rapidly melt away. : 

To obtain the proper recognition in the engineering field, we 
have selected as the proper medium of contact the engineer- 
ing societies, consisting primarily of the American Society for 
Testing Materials, the American Concrete Institute, and the 
various state drainage and engineering societies wherever they 
exist. Engineering practice is tending toward the adoption 
of nation-wide specifications. 

Work in two committees, one on sewer pipe and one on drain 
tile, has been very active during the last year. Changes in 
the specifications radically affecting our interests have been 
proposed in both committees, having to do principally with 
technical requirements for products against alkalies and acids. 
Our Secretary, Mr: Loving, has been made secretary of the 
reorganized pipe committee of the American Concrete Institute 
and is carrying on perhaps the most important investigation of 
concrete sewer pipe that has yet been made. 


The problems still before all of these committees include the 
age-old questions of the effect of sewage on concrete sewer 
pip, the effect of peat and alkali soils on culvert pipe and drain 
tile. * 

The most interesting phase of the culvert pipe situation has 
been the activity of the Joint Committee on specifications. It 
consists of two representatives each of the American Society 
for Testing Materials, American Society of Civil Engineers, 
the American Railway Engineering Society, American Associa- 
tion of State Highway Officials, American Concrete Institute, 
Bureau of Public Roads (U. S, Department of Agriculture), 
and the American Concrete Pipe Association. Here we have 
combined the producing, the consuming, and the neutral or 
engineering interests into one body for working out specifica- 
tions. This will eliminate, if successfully adopted, the particu- 
lar annoyances which now arise from the small differences in 
dimensions, for example, which exist between state specifica- 
tions. One of our members located close to four different 
states has to contend with four state specifications require- 
ments, differences being minor but nonetheless expensive with 
which to contend. 

Dean Anson Marston, of Iowa State College, Ames, is chair- 
man of the committee, and, quite fortunately, he has under way 
an experiment to determine the loads on culvert pipe, on which 
already nearly $20,000 has been spent. We are having the full 
benefit of this experimental work. The committee met in Novem- 
ber, and will meet again in February. The representatives from 
this association are Paul Kircher, Massey Concrete Products 
Corp., Chicago, and C. F. Buente, Concrete Products Co., of 
America, Pittsburgh, both of whom are members of our own 
culvert pipe committee. An indication of how these specifica- 
tions are to be received is had in the requests for copies of 
the progress report by nearly 150 state highway officials who 
heard Dean Marston’s presentation of the subject at the recent 
convention of highway officials at Omaha, Neb. 


A. N. Shearman, Knoxville, Tenn., was re-elected 
president; vice-presidents re-elected are Harry Cain, 
Mankato, Minn.; E. F. Bent, Los Angeles, and A. M.- 
Hirsh, Ampere, N. J. M. W. Loving is secretary. 
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Barriball lst in 
Cleveland 


Concrete products manufacturers visiting Cleveland 
to attend the convention of the American Concrete In- 
stitute, February 13 to 16, will probably find time to 
visit some of the factories there, which are interesting in 
the products field. 

The work of George Rackle & Sons Co. has been men- 
tioned many times in this magazine. The plant of “the 
Rackle boys” has in its time been a sort of training 
school in the products field. More products manufac- 
turers throughout the country probably got their first 
ideas of the business—especially in trim stone—at the 
Rackle plant that at any two other plants in the 
‘country. 

Two new ones are the Barriball plants. One is the 
plant of George D. Barriball, making F ederal High-Test 
tile,t face brick, floor tile and Hobbs and Hayden strip- 
per block, and the other the plant of Barriball Brothers, 
making High-Test tile, face brick (Peerless machine), 
Hobbs and Hayden stripper block, under Anchor auto- 
matic tampers, and a line of specialties and ornamental 
work, chief of which is a new type of precast steps of 
reinforced granite concrete. 

The plant of George D. Barriball is famed far and 
wide for being “clean as a bakery.’’ Mr. Barriball has 
refused to succumb to the dust and muss which is gen- 
erally regarded as a necessary evil of the products busi- 
ness. The neatness shows upi in the yard (Fig. 1), and 
in every inch of space inside. Mr. Barriball has devel- 
oped brick facings which are painted or stippled on 


Test Data 


The following information was furnished by the Federal 
Machine Products Co.: 

Phe samples! sioevstesc cisis.s cei are today (Sept. 28, 1920) just fourteen 
days old, and were taken from the regular production of Barriball 
Bros., of this city. Made of a 1 to 4 mixture, run of bank sand, 
which contains a small proportion of loam. Four hours in steam 
curing rooms. 


The blocks had triangular shaped vertical openings as they 
are laid in the wall. The exterior walls and cross webs were 
slightly tapered from a thickness of about 1 in. at the bottom 
to within about %4 in. of the top; at this point there was a 
shoulder, giving the walls a thickness of about 15% in. 

Three blocks were tested in compression and three for ab- 
sorption, at the age of 28 days. 

The compression tests were made in a 200,000-Ib. Olsen 
universal testing machine. The bearing surfaces of the speci- 
mens were capped with a mixture of gypsum and neat cement 
to insure an even distribution of load. The load was applied 
through a spherical bearing block. 

The blocks for the absorption test were dried to constant 
weights and immersed in water at room temperature for 48 
hours. "The absorption is the gain in weight expressed as a 
percentage of the dry weight. 


1The business of the Federal Machine Products Co. has recently 
been taken over by the Anchor Concrete Machinery Co. 


~~ 


Fic. 1—Piant or Georce D. Barratt, CLevetanp, Maxine 
Hicu-Test Tire 


Fic. 2—Tuer Tire Macutne 


Fic, 3—Yarp or Barratt Bros. Plant 


Dimension of Gross Minimum 
Block Blocks in Height, Area, Net Area 
No. Loaded Surface inches sq. in. sq. in. 
inches 
1 11.87 by 7.75 4.75 92 48.6 
2 11.87 by 7.75 4,75 92 48.6 
3 11.87 by 7.75 4,75 92 48.6 
4 11.87 by 7.75 4,75 92 48.6 
5 11.87 by 7.75 4,75 92 48.6 
6 


11,87 by 7.75 4,75 92 48.6 
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Total Load 


Ibs. 


105,680 
104,170 
112,130 


Av. 107,330 


Compressive Strength 


Lbs. per Sq. In. 
Over Gross Over Minimum 
Area Area 
1150 2170 
1130 2140 
1220 2800 
1170 2200 


Absorption 
After 48 hrs. 
Per ct. by weight 


Fic. 4—Layine Ur Hicu-Tesr Tre 


the brick after manufacture, and has achieved rich color 
and decorative effects. He has also spent a good deal 
of time in developing floor and decorative tile of con- 
crete. The results with both brick and tile are entirely 
a matter of the taste and technique of the man doing the 
work. Mr. Barriball thoroughly appreciates the ad- 
vantage in neat and orderly storage of these decorative 
units. They are carefully sorted and piled in a room 
kept free of dust and dirt. Cowan lift trucks and racks 
are used in handling products. 

Barriball Bros. have a neat and orderly plant, but it is 
a little nearer normal than the plant of their brother, 
They depend more upon quantity production of stand- 
ard units, and the production of such specialties as step 
units. The steps are a patented design of their own 
development, consisting of riser and tread of light sec- 
tion in one unit, and in such lengths as the work requires. 
They have a good smooth granite finish, are strongly 
reinforced, and can bet set in place on a rough masonry 
base to compete with just an ordinary job of monolithic 
step building, and with less muss and time spent on 
the job. ; 

Barriball Bros. have plans ready for considerable 
plant remodeling to get increased. curing room space and 
additional room for trim and specialties. This will be 
done by keeping the curing tunnels low and having a 
large room over them. They operate three Kent con- 
tinuous mixers. 

The light weight tile are finding a ready market in 
Cleveland and suburbs from Barriball plants. It is used 
as a foundation unit, as a back-up in some large con- 
struction work, and as a face unit in garage construc- 
tion. It provides an excellent base for stucco in houses. 
The High-Test tile is 5 x 8 x 12, is readily picked up and 
placed in the wall with one hand, and is already pre- 
ferred to burned tile, even at a slightly higher price, 
because of true lines. The tile are made on the High-Test 
machine three at a time, under multiple head tampers, 
which give good consolidation and are stripped out of 
the mold (Fig. 3). Barriball Bros. report that they 
ordinarily employ three men on a machine—one opera- 
tor and two off-bearers (using racks on cars and tracks 
to curing rooms), and get a production of about 3,000 
in ten hours. They found recently that two men—the 


operator assisting in off-bearing, since most of the op- 


erations are automatic, can turn out 2,300 in ten hours, 
which, though not getting so much out of the machine, 
gives a higher man-hour production. A report of a test 
of the tile by the Structural Materials Research Lab- 
oratory, Chicago, is as shown on the previous page. 
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A Man Who Believes in 
His Work 


In Huntington, W. Va., is a stucco contractor who 
guarantees his work. He is A. Holt, and his shop 
at 1435 Eighth avenue is an example of his work. He 
uses the first floor as a work shop and storeroom, and 
the second-floor for living quarters. Mr. Holt is very 
proud of this portland cement stucco, which he states — 
is as solid as a brick wall. 

Early each spring Mr. Holt runs advertisements in 
which he guarantees all his stucco work and offers to 
make good any defects in his stucco work in Hunting- 


Mr. Hort’s SuHor, SHowroom AND ReEsmENCE 


ton. That guarantee carries considerable weight, be- 
cause he established himself there ten years ago. He 
served his apprenticeship in Scotland more than twenty 
years ago. Besides doing stucco work, he manufactures 
concrete flower vases and garden furniture, which he 
exhibits in his show room. 

Mr. Holt is evidently one of the kind of stucco con- 
tractors the American Concrete Institute committee had 
in mind in its report on “Recommended Practice for 
Portland Cement Stucco,” in saying: 

Intelligent and high class workmanship is so essential to 
good stucco that only those contractors who have had sufficient 
experience to establish their own confidence in the product, 


and who are willing to guarantee their work, should be em- 
ployed for its (stucco) application, 


Mention was made in the November, 1921, issue of 
Concrete of the advertising project recently started by 
the American Vault Co., Brooklyn, N. Y., among con- 
crete burial vault manufacturers to familiarize their 
customers, undertakers and others, with their product 
and its particular advantages. Since then it is learned 
that this movement is urgently in need of support from 
concerns manufacturing concrete burial vaults who are 
urged to write the Amerian Vault Co. and find out par- 
ticulars of the movement. 

It is the intention, if sufficient co-operation can be 
secured from’ member companies to form an Association 
of Vault Manufacturers to handle the publicity as it is 
believed that the sale of concrete vaults can be greatly 
increased in every locality if sufficient attention is given 
to educational work with the undertaker. 
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Stucco Lends 
Itself to a 
Great Variety 
of Surface 
Effects 


A. J..~THomas, ARrcHI- 
rect, 137 Easy 457ruH Sr., 
New Yorx Crry, De-_ 
sIiGNeD His Own Howse 
Av Scarspate, N. Y.—THE 
Stucco Was PLacepD 
RovucHity ann WuHen Ir 
Hap Partratty Harp- 
* ENED Was GoNE OVER 
witH A Piece or BuriLaP 


Courtesy Atlas Portland Ce- 
ment Co. 
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Fic. 1—Panoramic View, SHow1ne Revative Posrrion or Dam Unvber Construction, WITH THE Mrxine PLANT ON THE ae 


One-Man Mixers and 
Bulk Cement on 
105,000 Yard Job 


Carefully Designed Plant on Inter- 


national Paper Co. Job Near 
Glens Falls, N. Y. 


By H. L. Mucuemore 


DESIGNING FIELD ENGINEER 
On SHERMAN ISLAND DEVELOPMENT 


The Sherman Island Development, under construc- 
tion by the Parklap Construction Corporation for the 
International Paper Co., consists of a dam 64 ft. high 
across the Hudson River at a point about five miles 
west of Glens Falls, N. Y.; a headrace canal about 3,600 
ft. long, and a power house placed at the foot of the 
rapids below the dam, thus gaining about 18 ft. addi- 
tional head. The development will contain 105,000 
cu. yds. of concrete, for the placing of which a carefully 


designed plant, using bulk cement and one-man mixers, 
has been installed. 


Stone for the concrete is quarried on the south bank 
of the river, where a waste-way channel required the 
excavation of 150,000 cu. yds. of material, all but 30,- 
000 cu. yds. being a very hard granite rock. The faces 
in the quarry vary from nothing to 43 ft. Cyclone drills? 
were used for all heles over 20 ft. deep, and one-man 
drills for shallower holes. Loading is by derrick and 
skip to 6-yd. cars, which are hauled across the cofferdam 
bridge to the crushing plant, situated about 300 ft. up- 
stream from the mixer plant, or by a Marion model No. 
36 steam shovel, mounted on caterpillar traction, to 
trains of 6-yd. cars, which are hauled to the waste dump. 
A small amount of stone was. taken to the crusher from 


1Cyclone Drill Co., Orrville, O. 
[66] 


an excavation for the head works of the headrace 
canal. 


The crushing plant consists of a 36 in. x 42 in. Ken- 
nedy jaw crusher, delivering to a No. 8 bucket elevator 
66 ft. on centers. A screen, 16 ft. x 60 in., is used with 
214 in. perforations, the tailings being returned to a 
No. 6 Kennedy gearless gyratory crusher,? which de- 
livers to the same elevator. Stone passing \through the 
screen is passed by a deflector gate to a 24 in. x 237 ft. 
conveyor belt, delivering to either stone bin over the 
mixers, or to a 24 in. x 320 ft. center conveyor belt, 
which carries the stone up the hill into a storage pile. 
This storage conveyor ends on a jib projecting 45 ft. 
beyond the last trestle tower, and has its head pulley 
and motor 75 ft. above the ground, giving a storage of 
25,000 cu. yds., over an area of which a crane can com- 
mand 90% without any obstruction. 


Pit-run sand is obtained directly from the canal ex- 
cavation, trains running out over the top of the mixer 
bins. The sand bin is common to both mixers, and is 
covered with a grizzly screening out all gravel above 
1%4 in. About 3,000 yds. of sand for emergency storage 
is placed by a crane near the stone storage. 

Cement is purchased in bulk from the Glens Falls 
Portland Cement Co., eight miles from the site of the 
works, and is hauled in 100,000 Ib. bottom-dump coal 
cars. Four cars of the Delaware & Hudson Co.’s 44,000 
type have been placed in this service and fitted with 
wooden roofs, each car roof having four scuttles for load- 
ing. The roofs are double, with roofing paper between the 
plies. The bottom doors are caulked with strands of 
rope and braced before loading. An average carload of 
300 bbls. is hauled. The cars when received are pushed 
out over a trestle into a cement house, whose center line 
is parallel to, but 2 ft. 6 in. in front of, the face of sand 
and stone bins. Eight bins with very steep sides, lined 
with galvanized iron, are built between the bents of the 
trestle. Each bin will hold 225 bbls. and terminates in 
a hopper gate at the bottom, through which the cement 
can be drawn on to a 14 in. Robins conveyor belt? for 
delivery to the smaller bins, one over each mixer. The 


*Kennedy-Van Saun Mfg. and Engineering Co., New York City. 
8Robins Conveying Belt Co., New York City. 
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AND CorrerDAM Bripcr IN THE ForREGROUND 


cement flows quite evenly through the gates, owing to 
the steepness of the bin sides. Two men dump and 
clean a car in two and one-half hours. One man is re- 
quired as belt tender at the bottom of the bins, and an- 
other man at the head end of the belt controls the motor 
and operates the deflector gate, distributing the cement 
into either mixer bin as needed. 


The mixer plant is built around two Lakewood pro- 
portioner* panels and consists of two stone bins, a com- 
mon sand bin, two small cement hoppers, properly ele- 
vated, and the mixer platforms, and contains in its fram- 
‘ing the bents supporting a standard’ gauge track directly 
over the bins. The sand and stone bins have walls of 
open crib or log-house type, built of 2 in. x 8 in. plank 
laid on the flat. The cement bins are hung on the front 
of the sand and stone bins, and a tower to carry the 
head pulley and motor for the conveyor from the crusher 
surmounts the whole structure. Two l1-yd. Koehring 
mixers’ are set up on separate supports in front of the 
sand and stone bins. The mixers are each provided 
with a batch hopper, which is freely suspended from the 
proportioner panel and a stub hopper rigidly attached 
to the mixer. 


The proportioner panels each consist of a plate 6 ft. 
square, having three radial gates placed near the bot- 
tom, the center one being 18 in. wide and the. others 
12 in. The floating batch hopper is suspended from 
the horizontal arms of two bell cranks, mounted on a 
cam shaft. Attached to the ends of the vertical bell 
crank arms are 14 in. wire ropes which, by means of 
ball-bearing pulleys, pass under the end of a shaft on 
which three pans are mounted. Stone is drawn through 
the 18 in. gate by pulling a rope which raises and latches 
‘the gate. When the weight of stone in the floating 
hopper balances the counter weight in the bottom pan, 
the floating hopper drops slightly and the rotation of 
‘the cam shaft releases the latch and allows the stone 
‘gate to close. Pulling a second rope opens the cement 
‘gate, and the shaft rotates slightly again, when the 
‘weight of the stone and cement balances the counter 
‘weight in the two lower pans. Sand is drawn through 


4],akewood Engineering Co., Cleveland, O. 
SKoehring Machine Co., Milwaukee, Wis. 
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. the third gate, the total batch balancing the sum of the 


weights in all three pans. The original pans have been 
removed and a series of cast iron weights, similar to or- 
dinary platform scale weights, substituted, making easier 
the very frequent changes in proportions and affording 
instantaneous reading of the settings. A batch counter 
is operated by the bell cranks on each panel. The levers 
controlling the discharge from the batch hopper and 
from the water tank are placed close to the three ropes 
operating the gates of the proportioner panels and the 
control of the mixer discharge is led up to the operating 
platform by a chain drive, so that the entire work of 
charging, mixing and discharging is performed by a 
single operator for each mixer. 


Fic. 2—Mixinc Prant Durtne Erecrion, SHowinc SMALL 


CremEentT Bins Hune 1n Front or Sanp AND STONE BINS 
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Concrete discharges from both mixers into a floor 
hopper at the base of a 180 ft. Insley standard steel 
tower. This tower is equipped with sliding frame and 
boom plant, and a fixed hopper at the top. Concrete 
is delivered through Insley chutes to the forms, the 
pours averaging about 300 yds. to a form. A Lidger- 
wood single drum hoist,’ having a rope speed of 400 ft. 
per minute, and driven by a 100 h. p. motor, is used. 
Seventy batches an hour have been poured, lifting the 
concrete 160 ft. A rehoist tower will be used to place 


concrete in the southerly cofferdam. From the mixer 
tower concrete has been spouted 420 ft. Owing to the 


* Fic. 3—Compreten Prant, SHowrnc Cement House, STackKING 
Conveyor, Stone anp Cement Conveyors, Tracks Olver Bins 
AND CuutTiInG PLanr 


nature of the crushed stone, chute slopes are generally 
maintained about 244 to 1. Stone passing a 3-in. ring 
was used at the start, but much better results in chut- 
ing have been obtained with the 21 in. ring size. 


Constant changes in proportions are made, both be- 
cause of the four classes of concrete in the job and the 
variation in the crusher run product and the pit-run 
sand. Very frequent sieve analyses are made, both of 
the crusher run product and the pit-run sand, with a 
simple apparatus kept on the mixer operating platform. 
This apparatus consists of a 12-in. cube box with han- 
dles, a 14 in. mesh screen, and a measuring box so pro- 
portioned that each half inch in depth indicates 1% of a 
cubic foot. The cubic foot box is filled with a sample 
drawn from the gate, and the contents dumped on to the 
screen. The amount retained on the 14 in. screen is 
measured directly in percentages of a cubic foot. Thus 
is measured the percentage of fines in the crusher run 
and the percentage of coarse in the pit-run, and the 
proper settings for the counterweights, in order to 
maintain the predetermined proportions of total fines 


SInsley Mfg. Co., Indianapolis, Ind. 
TLidgerwood Mfg. Co., New York City. 
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and total coarse aggregate, are read directly from the 
curves shown in Fig. 4. The percentage of gravel that 
is coarse in the pit-run sand has varied from 0 to 40, 
but the analysis can be made and the settings of the 
counterweights changed in 10 minutes. 


The personnel of the job is headed by E. A. Little, as 
manager; Guttorm Miller, as supervising engineer; the 
writer as designing field engineer, and F. Enander, mas- 
ter mechanic. 


Course for Superintendents 
of Construction 


The new one year course for superintendents of con- 
struction which is now given in Milwaukee under the 
auspices of the University of Wisconsin Extension divi- 
sion department of civil and structural engineering has 
thirty men enrolled. The work is organized on the plan 
of giving thorough training in the fundamentals and in 
the practical subjects closely allied with construction 
work so as to furnish the best preparation for men who 
desire to become construction superintendents. The 
main purpose of the course is to train the student in the 
subjects necessary to equip a construction superinten- 
dent with sufficient knowledge so that after acquiring 
a due amount of experience he will be able to manage 
and direct successfully the construction of large works 
of various types. English, mathematics, and studies in 
the branches of structural engineering, engineering eco- 
nomics and commerce are included in this course. Next 


year a course for structural designers and builders will 
be started. : 
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Concrete for Mines and 
Mine Buildings 


Some Applications of Concrete in 
Northern Michigan Iron 
Mines—Part I 


By B. G. Brest 


The five most notable advances in the practice of min- 
ing in the Lake Superior district during the last twenty 
years are: — 

The development of the open pit mines of the Mesabi; 

The abandonment of the room and pillar system of 
underground mining in favor of more efficient methods; 

The increased use of electricity both underground and 
on surface; 

The replacing of timber as a construction material by 
steel; 

The replacing of both timber and steel by concrete. 

This article deals with the last subject, and the pur- 
pose is to. describe a few of the many uses of concrete 
in and about the underground iron mines of northern 
Michigan. No attempt has been made to cover the entire 
field, but the examples given will furnish an idea of the 
varied uses to which this material may be put. 

In all probably concrete was first used in mining some 
twenty-five or thirty years ago—and used rather timidly 
at that—in foundations for light machinery and in 
boiler settings. From this small beginning concrete has, 
in the space of a few years, become the standard mate- 
rial for foundations for machinery of all types and 
sizes—boilers, hoisting engines, air compressors, genera- 
tors, motors, shop machines, pumps, ore, coal and rock 
crushers, ash handling equipment, and almost every 
other kind of machinery used at a mine. The use of 
concrete in buildings is natural and is nothing more 
than would be expected, for mine buildings differ but 
little from other industrial buildings. The modern steel 
head frame, the development of which has been con- 
temporaneous with that of concrete, is usually built on 
a concrete foundation. Concrete has been used to 
strengthen existing steel head frames, and.in a few 
instances reinforced concrete head frames have been 
built and are giving satisfactory service. Concrete has 

been accepted as an ideal material for lining shafts, and 
in some shafts has been used for dividers, end pieces and 
walls, the entire shaft being constructed of concrete. 
Underground ore pockets, stations, pump houses, sumps, 
dams, and air receivers of concrete are no longer un- 
usual. 


Some ADVANTAGES OF CONCRETE CONSTRUCTION 


The fireproofing and fire resisting qualities of con- 
crete are too well recognized to call for any comment 
here. When the disastrous effects of mine fires are un- 
derstood and considered there is little speculation re- 
garding the value of concrete construction in and about 
mines. Fire is the mining man’s worst enemy. A fire 
in an office building, change house or warehouse will 
merely destroy the building and its contents and cause 
temporary inconvenience. Fires in shops, sawmills and 
similar buildings are more serious, because they may 
interfere with the underground work. The effects of a 
fire in a building wherein explosives are stored is ob- 
vious. Should the buildings housing the mine power 
plant be destroyed, expensive machinery may be dam- 
- aged to such an extent that it will be necessary to sus- 
pend mining operations until the damage can be re- 


February, 1922 


paired. That mine shut-downs are expensive, even when 
no damage has been done, is shown in a recent state- 
ment issued by the Anaconda Copper Co., where it was 
announced that the cost of keeping the company’s mines 
at Butte closed down was in excess of half a million 
dollars a month. 

There is always danger that a fire on the surface will 
spread to the underground workings, causing extensive 
damage and possibly loss of life. The old type of tim- 
ber head frame, saturated with oil and grease, is per- 
haps more inflammable than any other mine structure. 
Furthermore, fire in a head frame will prevent hoisting 
the men to the surface and may quickly spread to the 
shaft timbering. Fires originating in the underground 
workings, while more difficult to fight and control, will 
in most cases afford an opportunity to bring the men to 
the surface. The financial losses caused by a mine fire 
may be classified as follows: 


1. The value of surface structures destroyed—usually covered by 
insurance. 


2. The value of supplies and equipment destroyed—usually covered 
by insurance. 


8. The cost of overhead until production is resumed. 
4. The loss of revenue during the period of idleness. 
bays 


The cost of repairing shafts and underground openings dam- 
aged by fire. : 


Because of the large amount of combustible material 
necessarily kept on hand at a mine, the ease with which 
a surface fire spreads to underground workings, and the 
disastrous results of mine fires, the erection of fireproof 
structures whenever possible is one of the most impor- 
tant factors in mine plant design. 

When the iron ranges were new, and the extent of 
the ore bodies unknown, nearly all of the mine build- 
ings were of temporary frame construction. As_ the 
mines were developed, and production assured, a higher 
type of equipment became necessary and larger and’ 
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more pretentious buildings were erected. Because of 
its fireproof qualities, and because in many cases it cre- 
ated a use for. waste rock from mining operations and 
for discarded hoisting ropes, and because the regular 
mine force could be employed in its use, concrete has 
been used to considerable extent in the more recent 
buildings and structures. 

In the case of change houses, concrete offers addi- 
tional advantages. Because of the high temperatures 
necessary in these buildings, to dry the underground 
clothes of the miners, the old frame change houses were 
usually infested with cockroaches and other vermin. In 
a concrete change house, however, there is almost no 
place, with the exception of the lockers, wherein vermin 
may lodge and breed, and a daily washing of the floor 
with a hose keeps the building clean. It has also been 
found that in comparison with the frame type, concrete 
change houses are more easily kept at a uniform tem- 
perature, giving better results at a smaller expense. 

Mine Buintprnes—Concrete CHANGE House, 

Passt MINE 


Figs. 1 and 2 show the floor plans and wall and roof 
construction of the concrete change ‘house recently built 
by the Oliver Iron Mining Co., at the Pabst mine, Iron- 
wood, Mich. This building, designed to accommodate 
400 men, is 40 ft. by 148 ft. in size and one story high, 
with a basement in one end for the heating plant. The 
foundation walls are of poured concrete—using waste 
mine rock—and 16 in. thick. The building walls are 
13 in. thick, of T-shaped cement block laid in two rows, 
with a dead air space between. The roof is supported 


Fic. 3—Cuancr Houser, “H” Swarr, Pansr-Mine 
I 3 . 


Fic.:'4—-Encinr anp Compressor Houser, “C” 
rig MINE 


Fic, 5—Enorne Hovuse,-“D” Sarr, Kast Norrie Mine 
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_ends, extending to the top of the lockers. 
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by the end walls and ten steel trusses resting on the 
side walls, and spaced 13 ft., 13 ft. 6 in., and 14 ft. on 
centers. The purlins are I-beams and channels, to both 
top and bottom of which metal lath was attached. Be- 
ginning at one end of the building, the concrete roof 
slab, 2 in. thick, was poured in 2 ft. sections running 
from the eaves to the ridge. At the edge of each section 
a 1 in. by 3 in. nailing strip was placed, to which the 
roofing was nailed. After the roof slab was poured, 
heated asphaltum pitch was poured from a kettle and 
brushed over the roof. A roll of roofing which had 
previously been cut to the correct length, was brought 
to the ridge, unrolled, and fastened in place. The un- 
derside of the roof was plastered to prevent condensa- 
tion and heat radiation. Plaster was also applied to 
the inner surface of the wall blocks, making a light, 
attractive interior. Partitions of 6 in. hollow tile, also 


‘plastered, divide the main floor of the building into a 


locker room containing 400 metal lockers, 20 in. by 15 
in. by 60 in.; 48 wash sinks, and 2 laundry trays; 2 
shower rooms for the miners, each containing six show- 
ers; one shower room for the bosses, containing four 
showers; two toilet rooms, and one carbide closet. Each 
wash sink is equipped with two sprays, from each of 
which hot or cold water or a mixture of the two may 
be drawn. The change house is heated by steam, the 
pipes running under each row of lockers and at both 
The build- 
ing is equipped with steel sash and wire glass windows. 

A reinforced concrete chimney resting on a footing 
6 ft. by 6 ft. by 1 ft. extends to a point 70 ft. above 
the boiler grate. The inside size of the chimney at the 
base is 30 in. by 30 in., tapering to 24 in. by 24 in. at 
the top. The walls are 8 in. thick and reinforced ver- 
tically with 12 3¢-in. rods, and horizontally with No. 3 
wire hoops spaced 2. ft. center to center. The floor in 
the main part of the building is a 314 in. plain concrete 
slab, with a 34-in. thickness of top dressing, making a 
total thickness of 4 in. The floor is laid on a 4-in. cin- 
der fill. The floor over the boiler room is a 4 in. con- 
crete slab reinforced with American Steel and Wire Co. 
triangular mesh, supported by T-beams resting on the 
foundation wall and ‘H-section columns. A reinforced 
concrete beam over the coal and ash bins supports the 
building wall at this point. Fig. 3 is an exterior view 
of the change house. 


Similar change houses, though slightly smaller, have 


been erected at the company’s Aurora and Norrie mines 
at Ironwood. 


Concrete Enatne Houses, IRonwoop, Micu. 

At Ironwood the Oliver Iron Mining Co. has also 
erected four concrete hoisting engine houses, 44 ft. by 
82 ft., and one combined engine and compressor house, 
44 ft. by 106 ft. These buildings are somewhat similar 
in construction to the change houses described above. 
The foundation walls are of masonry or concrete, and 
the building walls of cement block, as in the change 
houses. There is a full basement under each of the en- 
gine houses, enclosing the engine foundations and con- 
taining electrical equipment. In these buildings the roofs 
were finished in the same manner as were those of the 
change houses, and carried on steel trusses and the end 
walls of the buildings. The trusses, however, were all 
supported by steel columns. The basement floors are 
plain concrete, and the main floors of reinforced con- 
crete, supported by I-beams. Fig. 4 is an exterior view 
of the engine and compressor house at “C” shaft, East 
Norrie mine, and Fig. 5 an exterior view of the engine 
house at “D” shaft, East Norrie mine. 

(To be continued in March Concrete.) © 
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Street Pavements of 
; Concrete 


A Review of the Growth in Popu- 
larity of This Type of 
Construction 


By D. S. MacBripr 


PorTLAND CEMENT ASSOCIATION 


Concrete street pavements, as we know them today, 
_are a development of the last few years. While the to- 
tal yardage of streets which are today paved with con- 
crete is small compared with some of the older types, 
the increase in yardage during the last ten years has 
been by far more rapid than that of any other paving 
material. 


Though the modern high type pavement is of recent 
origin, there are a few early examples which throw some 
light on the service that we may expect from the con- 
crete pavements we are laying today. No other paving 
material has received the study and has been developed 
with such rapidity as the concrete pavement. As a re- 
sult of these studies and developments, the present day 
pavement is in many ways superior to the early examples 
and we may safely expect better service than has been 
rendered by th concrete pavements of thirty years ago. 
A few instances of early concrete street pavements are 
cited to bring out this point. 

In 1892 the city of Bellefontaine, Ohio, constructed 
a strip of concrete pavement 10 ft. wide and 220 ft. 
long, on the west side of Main street. During the next 
two years about 7,300 sq. yds. of pavement were con- 
structed around the public square. This pavement was 
6 in. in thickness and of two-course construction. The 
bottom 4 in. consisted of one part of cement and four 
parts of bank-run gravel. A 2-in. top course consisted 
of one part cement and four parts sand, laid off in 5 ft. 
squares. This pavement is still in use and in very fair 
condition. ‘There has been some spalling and cracking 
along the longitudinal joints, but this has not been ex- 
cessive. Bellefontaine is still building concrete streets, 
there being 23,680 sq. yds. of streets and 5,380 sq. yds. 
of concrete alleys now in use. 

In 1894 a lane leading to the railroad station in Wat- 
ertown, N. Y., was paved with concrete. About one-half 
of this pavement is still in place and in good condition. 
It is my understanding that the other half was removed, 
due to its interference with street improvements. 

These are supposed to be the first examples of concrete 
street paving in the United States. From this time on 
there was little progress made in developing and con- 
structing concrete pavements until in 1909 Wayne Coun- 
ty, Michigan, inaugurated a comprehensive paving pro- 
gram and selected concrete as the type to be constructed. 

At the beginning of 1909 there was a total of only 
445,000 sq. yds. of concrete street paving in the United 

“States. During that year about 325,000 sq. yds. were 
laid, and this steadily increased until 1916, when ap- 
proximately 7,400,000 sq. yds. were constructed. _Dur- 
ing the next two years new construction fell off, owing to 
war conditions, but in 1919 11,000,000 yds. were laid. 
“This yardage was due in some degree to work deferred 
‘during the war, and this condition was reflected in 1920, 


1Address at City Paving Conference, under auspices of Engineers 
Club of Philadelphia, Oct. 20-21, 1921. 
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Battmore Street, Gerryspurc, Pa. 


when slightly less than 9,000,000 yds. were constructed. 
However, in the first nine months of this year about 
8,812,000 sq. yds. of concrete street paving have been 
contracted for and the indications are that it will well 
exceed 10,000,000 sq. yds. by the end of the year. At 
the present time there are upwards of 65,000,000 sq. yds. 
of concrete streets in service in the country. 

In the ten states in the vicinity of New York City 
there are a total of 464 towns and cities which have 
constructed concrete street pavements. One hundred - 
and ninety of these constructed their first concrete 
within the last two years, indicating the rate at which 
the use of concrete for street paving is increasing. At 
the end of 1911 100,000 sq. yds. of concrete streets had 
been constructed in this district. At the end of 1918 
this had increased to 3,000,000 sq. yds. by the steady 
increase from year to year. The period between the 
first of January, 1919, and the end of September, 1921, 
showed a higher rate of increase, the yardage contracted 
for during this period approximating 7,500,000. 

In the New York district there are 21 cities of 50,000 
population, which have constructed concrete street pave- 
ments more or less extensively. Among these are many 
pavements as wide as 75 ft. A notable example of this 
is the east and west ends of Western avenue, in Lynn, 
Mass., which is 60 ft. in width, and was consrtucted 
in 1914. 

There are well over 100 cities in the United States 
which now have more than 50,000 sq. yds. of concrete 
pavement. The most notable examples are Sioux City,” 
Ta., and Kansas City, Mo., each with over 1,000,000 
sq. yds. of concrete pavement. Of the 100 cities, about 
40% have more than 100,000 sq. yds. each. 

Sioux City started to construct concrete streets in 
1911, and since that date has put down this type to 
the practical exclusion of all others. These pavements 
are on grades as high as 16%, and have given perfect 
satisfaction to all classes of traffic, including the horse- 
drawn vehicle. The satisfaction of Sioux City’s tax- 
payers with concrete street pavement is primarily due 
to the fact that their maintenance has been almost noth- 
ing, although some of the first pavements were only 5 in. 
thick and constructed of a lean mix. In 1916 a survey 
of about 6 miles of pavement in a typical section of this 
city showed cracking in only 1% of the slabs, although 
some of the pavement was then over five years old. 
Moreover, many of these cracks were so minute that 
they could not be filled with tar. These results were 
achieved because careful attention had been given to 
the design and construction. 

Kansas City, Mo., has constructed considerably more 
than 1,000,000 sq. yds. of concrete pavement, and has 
had very satisfactory experience with them, although 
some of the first pavements put down were of a lean mix, 
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due to the intention of using the pavement as a base 
for an asphalt top at a later date. In very few instances 
have these been covered, even though the pavements have 
been in use for nine or ten years. No attempt was made 
to cure most of the old work, and traffic was allowed on 
the pavement within four to ten days. These pavements 
have required very little maintenance outside of the fill- 
ing of cracks with bituminous material. In 1918 Kan- 
sas City started to use a 1:2:314 mix, and carefully im- 
proved their specifications and workmanship. A notable 
example of the service this city has obtained from a con- 
crete pavement is to be found on McKee street. This 
was originally intended for a concrete base, but the 
results were so satisfactory that it has never been 
covered. 

Mason City, Ia., constructed 6,000 sq. yds. of concrete 
streets in 1909, and during the next seven years con- 


structed a total of 160,000 sq. yds. During this period’ 


the city spent $1,734.40 to maintain this yardage. Prac- 
tically all of the ten miles of street pavements in the 
city during this time are of two-course concrete, 7 in. 
thick, and still in excellent condition. This city is still 
continuing to lay concrete pavements. 

A two-course concrete pavement was constructed on 
Chapel stret, New Haven, Conn., in 1908. This is 3,062 
ft. in length and consists of a 5 in. base of 1:3:4 con- 
crete, with a 134-in. wearing course of 1 part cement 
and 114 parts of crushed trap rock screenings. Prac- 
tically all of the coal consumed in this district is hauled 
over this pavement in heavy steel tired vehicles. During 
the 13 years that this pavement has been subjected to 
this heavy traffic, the wear has been so slight that the 
scoring, which was placed on the surface when the pave- 
ment was laid, is still plainly visible over practically the 
entire area of the pavement. The condition of this pave- 
ment today is excellent. 

In 1916 Sheridan road, through Kenilworth, IIl., a 
residential section of Chicago, was paved with concrete. 
This is 40 ft. wide, 3,500 ft. long, and consists of a 
lower course 5 in. thick at the curb and 8 in. thick at the 
center, of a 1:214:4 concrete. The wearing course is 
2 in. thick, of 1:1:114 concrete, giving a total thickness 
of 7 in. at the curb and 10 in. at the center. The coarse 
aggregate used was crushed granite. This pavement is 
reinforced with No. 27 triangle mesh steel, which was 
placed between the base and the wearing course with 
14-in. round steel bars, 14 ft. long, on 12 in. centers, 
2 in. above the bottom of the base slab. This latter 
reinforcing was specified with the intention of reinforc- 
ing the slab over a large sewer placed in the center of 
the street. This pavement is now in excellent condition 
and the maintenance has been negligible. Sheridan road 
is located along the North Shore lake front of Chicago, 
and carries a large volume of motor traffic. 


CONSTRUCTION 


One of the first facts to drive home to the engineer 
who designs concrete pavements is that paving concrete 
has several points of difference from structural concrete. 
Probably the greatest difference is that in paving, con- 
crete’s compressive strength is not the prime considera- 
tion as it is in structural work. While strength is im- 
portant, the resistance which a concrete surface will offer 
to abrasion is of greater concern. It is possible with 
commercial materials to get concretes that will develop 
abnormal compressive strength, and at the same time 
have little resistance to the abrasive action of traffic. 
This is particularly true with sands which are dirty 
or which are made up of grains that are themselves un- 
stable. Under abrasion these unstable grains break 
down into their component parts, causing pitting and 
scaling of the surface. 
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The sand therefore is the prime consideration. It is 
necessary that the sand be selected with care so as to 
produce a mortar of high abrasive resistance. With a 
good mortar, it is not essential that the coarse aggregate 
be of unusually high quality. Excellent pavements have 
been built with a coarse aggregate whose French co- 
efficient was as low as 5, but the sand in each case was 
of first quality. It is recommended, however, that if 
high quality coarse aggregate can be readily obtained, 
that it should be used for the wearing surface of con- 
crete pavement. There is no objection to a mortar top 
on a concrete pavement, providing it is a good. mortar 
top and not an accumulation of the objectionable mate- 
rials in the aggregates which have been brought to the 
surface by excess manipulation. 

Successful paving mixes range in practice from 
1:114:3 to 1:2:3 and 1:2:4. This variation is due to the 
difference in material, soil and climatic conditions found 
in the several states. Pennsylvania has standardized on 
a 1:2:3 mix, because it more nearly meets local condi- 
tions and produces a slight excess of mortar which the 
State Highway Department believes to be essential in 
order that the full wear resisting qualities of a concrete 
pavement may be developed. This mix also produces an 
easily worked concrete, which is a long step towards get- 
ting a homogeneous slab under field conditions. 


It has been demonstrated that the water ratio has 
a distinct bearing on both the strength and the wear re- 
sisting qualities of a concrete. For that reason the 
water should be kept as nearly ideal as field conditions 
will permit. Stiff mixes in general produce concretes of 
great resistance to wear, but are difficult to place prop- 
erly in a road slab. Homogenity of the slab is of course 
of great value, and should be obtained at all costs. It is 
not, however, necessary to resort to wet or slappy mixes 
to produce slabs of the desired uniformity. A plastic 
mix is easily placed and develops a high percentage of 
the possible abrasive resistance. 

There has been a wide variance in the different views 
regarding the proper thickness of slab. It has been held 
that thickness and reinforcement are related, in that the 
percentage of reinforcement should increase as the slab 
thickness decreases. It seems more logical that this is 
not the case. The probable function of slab thickness is 
to produce a mass which will resist the impact of traffic 
due to its inertia. It has been found that under light 
loads and traffic, a slab thickness of 6 in. has given good 
results. For the average traffic of the town or small city, 
7 in. is recommended, while for the heavy volume and 
weight of traffic found in the larger centers of population 
8, or, in extreme cases, 9 in. should be used. There 
seems to be no logical reason why this thickness should 
vary between the curb and the center line. City traffic 
is well distributed. The greater width of slabs exclude 
the factors which govern the thickness of rural highways. 

The amount of reinforcement to be used is a function 
of the stability of the sub-grade. In stable, open soils 
it would seem that pavements could be laid without rein- 
forcement. Many successful examples of unreinforced 
concrete streets are to be found throughout the cities of 
the Middle West. Excavations for sub-service struc- 
tures, however, seriously affect the stability of the sub- 
grade in many instances. In order that a pavement may 
act as a unit and if subsidence occurs, that this may be 
as uniform as possible, some reinforcement is recom- 
mended in all streets. In unstable soils, or in the pres- 
ence of unfavorable drainage conditions, the proper 
amount of reinforcement may run as high as 10 lbs. 
per sq. yd. 7 

It has been found that the use of light wire mesh, 
weighing say 25 lbs. per hundred square feet, does not 


February, 1922 


CONCRETE 


materially reduce the amount of cracking, but it does 
hold together the edges of the cracks which do form, 
so as to lengthen the life of the pavement and reduce the 
maintenance expense. It has been observed that meshes 
weighing 50 lbs. per hundred sq. ft. and over do mini- 
mize cracking in stable soils, and at the same time pos- 
sess all the advantages of the lighter mesh. Very suc- 
cessful work has been done with weights of metal from 
60 to 80 lbs. per hundred sq. ft. It is believed that for 
main thoroughfares, where there will be considerable 
opening of the pavement and attendant disturbance of 
the sub-grade, that these weights will prove economical. 
Over 80 lbs. it is possible to get a close enough spacing 
of light bars to produce a very effective reinforcement. 
The use of bars for the heavier weights will in most 
cases prove to be an economy. 


On wide streets it will be necessary to construct the 
pavement in two operations, that is, with a construction 
joint on the center line of the street. A form is set 
longitudinally on the center line and one-half the pave- 
ment is constructed for, say a city block. The form is 
removed and the other half placed, using the concrete of 
the first half in lieu of a form. This joint is not appa- 
rent on well constructed streets and adds little if any 
to the construction or maintenance costs. 


Transverse expansion joints should be provided to take 
care of movements in the slab, due to thermal and mois- 
ture changes. These joints should be spaced from 100 
to 300 ft. apart, and should in general be spaced closer 
on work poured late in the fall and during cold weather 
than on work placed in the heat of the summer. The 
joints are formed of one-half inch sheets of pre-molded 
bituminous material. Their installation gives little trou- 
ble to a skilled crew of concrete pavement workers, and 
if properly installed do not adversely affect the riding 
quality of the pavement. 


Concrete after being placed is brought to the true con- 
tour by means of a heavy template or screed. Weight 
is essential in this tool to produce an even riding sur- 
face. The mass is further compacted and excess water 
removed by means of a light hand roller, which is moved 
back and forth across the pavement in a transverse direc- 
tion. The final surface is given by means of a canvas 
belt or light board, the belt or board being about 10 in. 
wide and 2 ft. longer than the width of surface belted. 
The belt is drawn along the pavement longitudinally with 
an accompanying side-to-side motion. 

Proper curing is essential to the life of a concrete 
pavement. The concrete should be kept wet for a period 
of at least 10 days. To accomplish this it is usually 
necessary to cover the surface with earth or straw, which 
is kept soaked with water. Under favorable conditions, 
pounding of the surface can be successfully practiced. 

A street should be closed to traffic for from 14 to 21 
days after placing, depending on the weather conditions. 
It is possible that this time can be cut in half by the 
use of hardeners, but experiments in their use for paving 
concrete have not sufficiently progressed so that the use 
of accelerateors or hardeners can be unqualifiedly recom- 
mended at this time. 


Repavine 


There are numerous examples of old concrete bases 
being resurfaced with paving concrete after the original 
covering had deteriorated beyond repair. Three notable 
examples, which may be cited, are as follows: 

In Kirkville, Mo., a bituminous top coat was laid on a 
portland cement base in 1907. This pavement gradually 
deteriorated until it was decided in 1917 to repave the 
street. This was accomplished by placing a 4-in. con- 
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crete slab, reinforced with 48-lb. triangular mesh, which 
was laid on the old base. 


In about 1899 East Bridge street, Oswego, N. Y., was 
paved with a bituminous surface on a Rosendale cement 
concrete base. In 1919 the bituminous material was re- 
moved and the old base resurfaced with 414-in. of con- 
crete, reinforced with 25-lb. rectangular mesh. Similar 
treatment was given South Seventh street, Terra Haute, 
Ind. This pavement was resurfaced with from a 3 to 
4-in. layer of reinforced concrete in 1918. (Wayne 
County, Michigan, resurfacing was described in Con- 
cRETE for June, 1916, and in the December, 1921, issue 
was reference to the wear of the job.—Editor.) 

Old concrete pavements, or old concrete bases may be 
very cheaply resurfaced with a moderately thin layer of 
reinforced concrete, and by taking precautions to pre- 
vent the new concrete from adhering to the old, the 
base may be resurfaced, at small cost, after the wearing 
course has outlived its usefulness. It is impossible to 
say how long this will be, as there are many examples 
of concrete pavements being in perfect condition after 
10, 20, or even 30 years of hard usage. There are some 
examples of small stretches of concrete pavements in 
Europe which are from 30 to 50 years old, and are still 
in good condition. The contention will be met with that 
concrete pavements do not readily lend themselves to 
repair when once they become worn. This can be met by 
resurfacing along the line suggested above. 

Surface course, or resurfacing concrete, can be pre- 
vented from adhering to the base by an application of 
a paint coat of bituminous material. A pavement laid in 
this manner presents no new problems. It can be re- 
paved and openings in the pavement can be closed in the 
same manner and: with the same ease as with any other 
type of pavement which consists of a surface course on a 
concrete base. 


OPENINGS 


One course concrete street pavements can be readily 
and economically repaired when it is necessary to cut 
through the pavement for the repair or installation of 
sub-surface structures, such as gas or water pipes. Ma- 
con, Ga., has been very successful in this, having closed 
upwards of 300 holes cut through their concrete street 
pavements with concrete in such a way that it is very 
difficult to locate the patch. The excavation is carefully 
backfilled and thoroughly compacted to prevent settle- 
ment. The pavement is then trimmed sufficiently to se- 
cure a vertical edge, so that there will be no feathering 
of spalling about the edges of the new concrete. A 
1:2:3 mix is used for patching, as this is the mix used in 
the pavement, and care is taken to secure aggregates 
similar to those used in the original pavement. The cut- 
out section is filled with from 14 to 34-in. higher than 
the pavement’s surface and immediately tamped. After 
15 to 20 minutes it is again tamped. This action is re- 
peated at like intervals, depending on weather conditions, 
untli the concrete is thoroughly compacted and has lost 
its plasticity. The patch is then finished by hand float, 
care being taken to get the surface even with the old 
pavement. Macon has about 16 miles of concrete pave- 
ment, ranging from 30 to 50 ft. in width, which has been 
maintained at a cost of $3.00 per mile per year. 


See Cost Analysis of 5 Wis- 
consin Roads—page 81. 
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Importance of Road 
Finish 
Methods of Control’ 


By H. Ex.tince Breep 
CoNsuLTING ENGINEER, NEw York CITY 


Apparently a strong mental tendency is to disregard 
the obvious and seek the remote. Perhaps this is because 
the obvious is often an aggregation of trifles, while 
the remote may be striking, stupendous. Certain it is 
that almost any more obscure cause may be heard given 
for the success or failure of any road, than the simple 
one of surface finish. Yet, I believe that in the concrete 
road economically designed, the life of the pavement 
depends as much upon the surface finish as upon any 
other factor. 


~ We know now that impact is the great cause of de- 
struction in our pavements. Impact is the bumping or 
banging of one object upon another. As I roll a smooth 
cylinder along a smooth table there is practically no 
impact, but let ridges appear in the table, and as the 
cylinder bumps along over them you get a series of im- 
pacts that, if the cylinder be heavy enough and rolled 
often enough, will soon wear out the surface and dam- 
age the structure. 

That is analogous to what is happening to our roads. 
If the wheels of vehicles are smooth and the pavement 
surface is smooth, there is no damaging impact from 
traffic. The road lives even though it be weak in pro- 
portion to the volume and weight of traffic it must carry. 
But let surface irregularities develop, and no matter 
how strongly built, the whole pavement soon shows the 
effects of wear. We build our roads on an average to 
withstand a pressure of 800 lbs. per linear inch width of 
tire. Yet, if an unevenness in surface of only 4 in. 
occurs, the impact of one rear wheel of a five-ton truck 
- may exert an impact pressure upon the road of 20,000 
lbs. Under such pressure, the unevenness becomes a de- 
pression whose edges spall and break, causing further 
impacts, and more depressions, until the pavement is 
badly damaged. 

In order to lessen impact, we must get and keep 
smooth surfaces. How can we do it? Close scrutiny of 
work and infinite attention to detail are essential. Then 
there are certain general remedies suggested by the gen- 
eral causes of unevenness, specific remedies being tried 
by different states or on different jobs, and different 
methods of work and machinery. 

There are five general causes of unevenness in the 
pavement surface: ; 

1. Foreign materials in the aggregate, which, failing 
to amalgamate, are busted, leaving holes and depres- 
sions. 

2. Non-uniform aggregates, which cause inequalities 
in wearing resistance to traffic, and subsequent depres- 
sions in the weaker places. 

3. Poor workmanship in striking off and finishing. 

4. Cracks, longitudinal and transverse, due to frost 
action, changes of temperature or unequal bearing 
power in the subsoil. 

5. Uneven joints, perhaps the most common cause of 
surface trouble, due often to the piling up of joint ma- 
terial or to difference in elevation of slab surface. 

The general remedies for surface unevenness are as 
obvious as the unevenness itself, and therefore, perhaps, 


_1Presented at the Convention of the American Road Builders’ Asso- 
ciation, Chicago, January 19, 1922. 


[74] 


CONCRETE 


as often neglected—strict specifications exacting good 
material and good workmanship. More and more we are 
getting these on paper. The problem is their applica- 
tion to the job, because there is where the human element 
enters. How solve the personal equation between engi- 
neer and contractor? I wish that sometime we might 
have fuller discussion on this point. The answer is at 
once made that the relationship should be one of co- 
operation and mutual endeavor toward a common end— 
the best possible road. But as long as private profit 
outdistances social welfare as an aim in our economic 
life, just so long are we often going to have the con- 
tractor trying to get all he can out of a job, while the 
engineer is trying to make him put all he can into it. 
So sometimes the letter of the specifications is violated, 
and frequently their spirit. When all engineers know 
their job so well that they can show contractors easier 
and better methods of doing their work, and when all 
contractors regard highway work as a legitimate indus- 
try and not a financial gamble, then we shall have that 
adherence to specifications that will insure good work 
and smooth surfaces. 


Three other general methods of preserving good sur- 
face finish once it is obtained are the use of steel rein- 
forcement, the division of the road longitudinally, and 
the wider spacing of joints with the use of dowels. | 


The advantages of steel reinforcement are that it 
gives the road greater bearing power and greater resist- 
ance to frost action and that it offsets irregularities and 
weaknesses in the subsoil. By helping to preserve the 
integrity of the pavement, it minimizes any tendency 
toward cracking, which is of course a cause of surface 
unevenness. 


The division of the road longitudinally increases its 
beam strength about four-fold. Observation reveals that 
longitudinal cracks are not found in slabs nine and ten 
feet wide, though we have all encountered them in slabs 
beyond that width. The reason for this difference is 
still conjectural, but until it is ascertained we would do 
well to be guided by results hitherto obtained, and build 
our concrete roads in two longitudinal sections. 

Transverse joints being a prolific source of trouble, 
it is well to diminish their number as far as possible 
through the use of the longer slab. This wider spacing 
of joints becomes feasible through the use of steel rein- 
forcement to meet the temperature stresses of the slab. 
The use of dowels gives stability to the joints and holds 
the surface even. The submergence of joints an inch 
below the surface has proven unsatisfactory. Devised 
at first to secure a smooth surface and permit the use 
of a finishing machine, it seemed admirable until sub- 
sequent expansion crowded and crushed the concrete 
above the joint material, leaving a badly ravelled and 
spalled joint. The best method that I have found of 
of making a joint is to submerge the joint material until 
after the screed or finishing machine has passed over 
it; then to lift the joint material slightly above the sur- 
face with long fingered tongs; then to finish the joint 
with the split float or split roller, rounding the concrete 
next to the joint material with an edging tool. 

Specific application of these general principles is 
found in the requirements of such states as Delaware, 
Pennsylvania and New York. In these states, and in 
others, the specifications exact good workmanship by 
allowing a maximum of only 14 inch depression in ten 
feet of pavement tested with a straight edge. The use 
of the straight edge on green concrete indicates depres- 
sions to be rectified and’ insures good results. These 
states specify materials with such precision as almost 
certainly to preclude the use of foreign materials in the 
aggregate or of non-uniform aggregate. They design 
the roads so as to minimize the danger of movement in 
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the slab and resulting cracks. And they give special 
attention to the placing of joints and to the suitability 
of the machinery in use. 


All of these precautions were taken on the road built 
last summer in Old Bennington, Vermont, by the Fred 
T. Ley Co., and so far not the slightest indication of 
any surface unevenness has appeared on it. This tends 
to support my belief that we are going to be able to 
build roads within necessary financial limits that under 
the traffic permitted by law will be practically indestruc- 
tible. 


The actual method of finishing is of course important 
in securing a smooth surface. Some road builders pre- 
fer to use the finishing machine with the roller and belt. 
It is essential that the roller be light. A too heavy roll- 
er pushes the crown out of the pavement, and spoils the 
surface. Most specifications call for a weight of from 
12 to 15 pounds per foot length. Some builders omit 
the roller, using only the machine. My own experience 
indicates that the rolier helps. One advantage of the 
finishing machine is that a dryer concrete can be used 
with it, which gives greater strength to the pavement. 
It also gives more uniform results than can be obtained 
with a green gang, and seems in general more fool-proof 
than the hand method. Still, many prefer to strike off 
with the hand screed, using the roller and belt. This 
has the advantage of making one less piece of plant 
to get out of order and where a heavy screed is used in 
the hands of competent workmen it gives as smooth a 
finish as the finishing machine. 


With either method the board belt gives unquestion- 
ably the best finish. The bow belt however can give 
good results. Proper belting takes off not only the 
water, but also the clay loam, laitance, etc., that tend to 
form scale on the surface. 

I have tried in this paper to bring to your attention 
only the salient features in securing surface smooth- 
ness in the hope that a hasty summary might help to 
bring practice and theory closer together so that theory 
might receive fresh impetus to discover the something 
new on the subject that I have not been able to find and 
tell you. 


Winter Work on Wayne 
County Roads 


The Wayne County (Michigan) Highway Commission 
is doing considerable winter concrete work this year, 
chiefly to relieve unemployment, and because very satis- 
factory bids were secured. These considerations, and 
the fact that the commission is able to keep its best 
men, the cost of the work is low, being only slightly 
higher than that of summer work. 

A retaining wall on the River Rouge, near Dear- 
born, the foundations for the Fort street and Jefferson 
avenue bascule bridges over the River Rouge, some 
grade separation work on the Telegraph road west of 
Michigan avenue, and two bridges between Northville 
and Plymouth, are the projects under construction. 

‘ Concrete is not placed unless the temperature is above 
20° F. As most of the work is of considerable cross- 
section, and in the bottom of pits where there are no 
circulating air currents, no protection has been neces- 
sary. One footing, about 21% ft. thick, was protected 
by letting in enough water to cover it immediately after 
pouring it. It is expected that before the winter is 
over some work will have to be protected. This will be 
done by covering with, canvas and admitting live steam. 
The key men of the road organization are kept em- 
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ployed during the winter by patroling the roads and 
seeing that small defects are repaired promptly. They 
also have charge of snow removal. Caterpillar tread 
tractors equipped with snow plows are kept in farmers’ 
barns at strategic points, and the men in charge have’ 
the names of a crew that can be called out at a moment’s. 
notice. The minute the weather bureau notifies the com- 
mission of an impending snowfall, these men get ready 
and have the roads cleared for traffic even before Detroit 
city streets are clean. 

The commission has succeeded in having the. legisla- 
ture recognize tree planting along the roads as one of 
its proper functions. This work has required the serv- 
ices of a number of men this fall and winter. The cost 
is charged to maintenance. The state pays 50 per cent 


‘of the cost of such work on state highways. 


Roap Over THE RIDGE OF THE 


Lepanon Mountain 
. Berxsuire Hinis, 1x Massacuusetrs 


Lebanon Mountain 


Road 


Concrete road building began in the middle west and 
spread both ways. The east was most conservative— 
New England by tradition especially so. Concrete roads 
were rapidly displacing the old stone roads, so quickly 
rutted, so costly to maintain, in many states before Mas- 
sachusetts took the concrete road seriously. This gives 
particular interest to methods displayed in the construc- 
tion of the Lebanon Mountain road, a part of the Pitts- 
field-Albany route over the ridge of the Berkshire Hills. 
This piece of concrete lined with other concrete high- 
ways across into New York state. 

A Federal Aid road, it was built for the Massachu- 
setts Department of Public Works, Division of High- 
ways and the United States Department by C. B. Lind- 
holm, Pittsfield Mass. Most of the work was done at 
a time late in 1919 and in 1920 when materials were 
hard to get owing to railway embargoes. Two miles 
were built in 1919 on a heavy stone sub-base. In 1920 
progress was slow until August when a mile was built 
in 17 days—a record in Massachusetts. 

In September, 1920, a stretch only 3300 ft. long near 
the center of the job remained to be placed. Conditions 
were such however, that closing this short section would 
have made necessary a detour of nine miles over bad 
roads, and it was decided to build the pavement. half-at- 
a-time for this distance. 

Using the same equipment as for the full width road- 
way, the contractor was able to maintain a good output 
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on the nine-foot or half-width strip, the record day’s 
run being 663 lineal feet. 


The two longitudinal slabs were keyed together by 
the construction of’ a notch along the center edge of the 
first strip, which was filled when concrete for the second 
strip was placed against this edge. A triangular piece, 
obtained by sawing on the diagonal, a 2 x 2, was nailed 
along the face of the inner form, to make the notch. In 

“the hope of eliminating future projection of one slab 
above the one adjacent. 

Through the use of a telephone system traffic was 
kept going night and day over the single track route 
past the mixer with a minimum of delay. Two 12-hr. 
shifts of three guards each were used. The guard sta- 
tioned at one end of the section under construction would 
telephone the man at the other end that ten, twenty, or 
any given number of machines were coming through. All 
traffic at the other end would then be held up until the 
specified number of machines had passed by and the 
process then reversed. As many as 300 vehicles an hour 
passed over the road while the concreting crew was at 
work. 

A strong but light fence proved an effective barrier 
along the center line. The bottom rail placed along the 
inner edge of the curing slab was of 4 x 4 or 2 x 6 
pieces of old guard rail. Posts 30 in. long cut from 
short or poor pieces of 4 x 4 or 2 x 6 guard rail stock 
were fastened, at 12 ft. intervals to the bottom rail. The 
top rail of the fence was made of 7/8 in. by 6 in. by 12 
ft. boards and the same material was used for braces 
which ran from the tops of the posts to stakes driven 
just outside the pavement. The guard rail stock was 
not injured by this use and there was a high salvage 
value for the 7/8 in. lumber. 


Several types of stone drains and sub-bases were 
installed on different parts of the work. For 2700 feet 
at the east end of the job the old macadam was simply 
loosened and reshaped. For the next 2400 feet the mac- 
adam was removed and a six in. layer of gravel spread 
in its place. Then on the following 6600-ft. section 
the existing 15-ft. roadway was widened to 18 feet with 
gravel and a three-inch layer of that material placed 
over the old surface. The gravel shoulder to the depth 
of this 3” layer (9” total) was extended out horizon- 
tally to meet the side slope. For the remainder of the 
distance the macadam had been placed over an old 
stone V-drain and this was widened to 18 ft. At 50 
ft. intervals, a trench 4 ft. wide was cut through the 
shoulder on the down hill side and backfilled with stone 
in order to give a good outlet for any water accumulat- 
ing in the V-drain. The shoulders for the entire length 
of the job were gravel or old macadam 3 ft. wide. 

On Lebanon Mountain it was impractical in places to 
disturb the existing bank on the uphill.slope, as that 
would have meant removing a great quantity of earth 
and rock. Since there was no room for the standard 
open ditch under the circumstances, a stone-filled drain 
was constructed for more than 1200 ft. This was locat- 
ed just outside of the concrete slab and was 3 ft. wide 
by 4 ft. deep. A six inch layer of gravel was first 
placed on the bottom of the trench and then as stones 
were thrown in, the gravel course was extended up the 
sides. Stones from four in. in diameter to the smallest 
obtainable were used, with the small stones placed on 
top. Culverts every few hundred feet furnish outlets 
under the pavement to the down hill side. 

Most of the Pittsfield-Hancock road overlies a heavy 
clay. 


Mr. Lindholm’s equipment for the concrete work con- 
sisted of a three-bag Lakewood boom and bucket paving 
mixer and a Koehring mixer loader. Trap rock was 
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brought in by rail from Westfield, Mass., and was un- 
loaded into bins by a special car unloader and then 
hauled by trucks to the sub-grade. Knickerbocker ce- 
ment was used. As many as twelve trucks and one hun- 
dred and twenty men were employed on the work at a 
time. 

The job included removal of 10,000 yds. of earth, 
placing of 3,000 yds. of stone filling and 9,000 yds. of 
gravel filling for sub-base. 3,000 cu. yds. of macadam 
were excavated from the old road-bed and placed upon 
the present shoulders. The concrete for the road slab 
required the use of 15,000 bbls. of cement, 12,000 tons 
of trap rock and 5,000 cu. yds. of sand. 

It is 4.45 miles long, 18 ft. wide. The work was 
done under the supervision of J. A. Johnston, Spring- 
field, division engineer for the Massachusetts Depart- 
ment of Public Works, and G. A. Curtis, Pittsfield, res- 
ident engineer. 


Steel Ball Test 
—F atigue 


The load required to press a steel ball into the surface 
of a material is a good index of the general strength 
qualities of some materials. In the form of the Brinell 
test it is used for testing steel, and it is also used for 
wood. In recent experiments made by the Purdue Uni- 
versity laboratory for testing materials, in collaboration 
with the Bureau of Public Roads, the test has been ap- 
plied to the surface of 1:2 mortar slabs, and the results 
seem to indicate that it will be valuable as applied to 
mortar and concrete, as well as other materials. The 
following is abstracted from a Bureau publication, 
Public Roads: 


The apparatus, which is very simple, consists of a steel ball 
1% in. in diameter and a steel plate 2 in. square by 4 in. in 
thickness, with a hole 144 in. in diameter through its center. 
The plate, with the ball in the hole, is placed on the surface 
of the mortar slab, and a load is applied to the projecting ball 
through the moving head of a testing machine, a jack, or any 
other convenient means, 


When the load is applied the ball sinks into the mortar or 
concrete, the resistance gradually increases with the penetra- 
tion, until the ball has been driven into the surface to a depth 
equal to one-half its diameter, when the head of the testing 
machine or the jack bears on the plate and a sudden increase 
in resistance is indicated. This event marks the completion of 
the test and the load when it occurs indicates the strength of 
the surface of the mortar. 


The test is being used in the Purdue laboratory to study 
the effect of wheel loads on the surface of mortar slabs. 
A 34-in. truck wheel, with a 4-in. solid tire, is pressed on 
the slab with a load of 1,000 Ibs. The wheel is then removed 
to a different place on the slab and pressed on with an in- 
creased load. In a similar manner several increments are 
added to the load and each time the wheel is moved to a dif- 
ferent part of the surface. The ball test is applied to the 
parts of the surface subjected to each load, and the effect of 
the increase is indicated by the loads required to force the ball 
into the surface. The test has been applied thus far to mor- 
tar slabs 7 and 28 days old with similar results. In each case 
the load required to force the ball into the slab decreases with 
increase in the load applied by wheel. 


The correct interpretation of the results of the tests has 
not been determimed; and before it can be standardized and 
applied for practical purposes, it will be necessary to ascer- 
tain the effect of moisture, aggregate, and speed of test. It 
seems possible, however, that the test may be useful in a num- 
ber of different ways. 


The simplicity of the apparatus required suggests that it 
might be used as a field test to indicate when concrete in 
roads or structures has reached a satisfactory stage of curing 
so that traffic may be permitted or forms removed. The test 
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might be applied to concrete roads for this purpose by employ- 
ing a hydraulic jack and using the weight of a truck to supply 
the reaction to the jack. Its use may also throw some light 
on the question of the action of long continued traffic on a con- 
crete road. 


It will be recalled that the report of the Bureau of 
Public Roads on highway construction in California 
showed that specimens taken from roads of long service 
were weaker in compression than specimens taken from 
roads of more recent construction. This report was 
digested in Concrete for July, 1921. The same issue 
‘contained an article by Prof. Duff A. Abrams, explain- 
ing this by the fact that the recent roads were built of 
a better concrete than the earlier roads. 


Fatigue of concrete under many loadings is being studied 
-by direct laboratory tests conducted by Clifford Older, of the 
Illinois State Highway Commission; Dean A. N. Johnson, of 
the University of Maryland, and the Purdue laboratory for 
testing materials. Mr. Older is applying repeated loads by 
the passage of a truck wheel over the ends of projecting canti- 
lever beams, Dean Johnson is bending a pair of beams by 
means of a cam between them. At the Purdue laboratory a 
concrete beam is bent back and forth, bringing about a re- 
versal of stresses through the medium of a bracket attached 
to one end. Loads are applied alternately to the opposite 
ends of this bracket. Results obtained so far show that con- 
crete will rupture under a repeated load that is less than the 
once-applied load required to break it. The same extension 
is reached in each case. A beam of 1:2 mortar, 28 days old, 
subjected to reversals of load at the rate of 10 per minute, 
eracked at 112,400 reversals and broke at 144,825 reversals of 
a 70-lb. load. A similar beam broke under a once-applied load 
of 140 lbs. 


New Concrete Road Stand- 
ards will be up for consider- 
ation and discussion at the 
American Concrete Institute 
Convention, Feb. 13. 
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Concrette Higuway Maintenance Truck Usep In 


- County, Cat, 


Maintenance Truck Carries 
Materials and Mixer 


A highway: maintenance truck recently placed in op- 
eration in Road District No. 4, Kern county, California, 
is equipped with combination material bins, and a ro- 
tary concrete mixer driven by auxiliary shaft from the 
transmission. 


e 


The bins are built of steel and have a capacity of 
1,000 lbs. of cement, 1 cu. yd. sand, 2 cu. yds. gravel 
or rock, with gravity feed from all bins, controlled by 
hand-operated gates, to mixing apron. The cement com- 
partment has a steel cover, which is water tight, pro- 
tecting the cement against moisture. 


Water is carried in a 150-gal. steel tank between the 
bins and the mixer, and may be withdrawn by gravity 
or under air pressure. There is a centrifugal pump 
with self-priming device and suction hose for filling 
the tank from wells or streams. 


The concrete can be placed directly from the mixer, 
as shown in the accompanying illustration, or it can be 
wheeled into place with the large steel wheelbarrow car- 
ried on the rear of the truck. 


Pneumatic jackhammers are used to break up the dam- 
aged places, and pneumatic air jet to blow out refuse, 
and chipping guns are used in chipping out cracks. 

Compressed air is supplied by an air compressor 6 in. 
by 6 in. twin cylinder operated by belt from forward 
drive shaft, and has a capacity of 80 lbs. per minute, 
and a large air receiver located just back of the cab on 
the right side of the truck. 

Stanley Able, chairman of the Board of Supervisors 
of Kern county, California, is partly responsible for the 
development of this idea. 

The equipment was designed and built for the Board 
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of Supervisors of Kern county by Fageol Motors Co.; 
Oakland, which will put this equipment into quantity 
production because of the excellent results obtained with 
this first equipment. 

The truck has other miscellaneous equipment used in 
road maintenance. 


What Happens to Road Slab 
| Under Traffic Load ; 


In experiments to find out what thickness of roadbed 
should be constructed for various traffic requirements 
on different soils, the federal road bureau has devised 
an interesting instrument which shows what happens to 
roadbeds. 

To determine the pressure transmitted to a roadbed 
through an overlying surface, the cell is embedded in the 
subgrade before the surface is laid, so that the upper 
surface of the cell will be in contact with the lower sur- 
face of the pavement. Pressure applied to the pavement 
is transmitted to an inner disc suspended within an outer 
disc by means of a thin copper diaphragm. The pres- 
sure transmitted to the inner disc forces it against the 
insulated contact point, and thus an electric circuit is 
completed which lights an incandescent bulb in the in- 
strument case. Compressed air is admitted through a 
pipe and brought to bear on the under side of the inner 
disc in measuring the pressure. Gradually the pressure 
is increased until it becomes sufficient to overcome the 
outside pressure and the inner disc barely moves. When 
this point is reached the electrical contact is broken and 
the light in the instrument case is extinguished. The ob- 
server, at the instant the light goes out, notes the air 
pressure recorded on the dial. This pressure is multi- 
plied by the area of the inner disc in square inches afid 
is equal to the pressure applied to the outside of the disc. 

The device primarily measures, at desired distances, 
chow the weight of traffic is distributed to the soil 
through the roadbed. Data obtained from this device 
will be valuable, it is claimed, in aiding road makers in 
determining the thickness of roads to be constructed on 
varying kinds of subsurface. 


| TEN 
Diaphragm Insulated ContactFfoint { Ajr Tube 


Fic. 1—Tue Various Parts or tHe Soi, Pressure Disc 
Fic. 2—Looxine Down ar Har or rHe Soir Pressure Disc 


The Semi-Annual Index to CON- 
CRETE, Vol. 19, July to December, 
1921, will be sent to subscribers who 
ask for it. 
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A Standard Contract 
Standardization of construction contracts seems des- 


tined to be achieved through a conference held in Wash- 
ington, D. C., recently. 


This conference was composed of delegates appointed 
by eight national societies, representing the engineers, 
architects and contractors of the United States, and 
the definite plan adopted was one which would ultimately 
produce a standard form of contract “agreement” which 
would be acceptable in all sections of the country and in 
all phases of the industry. : 


A survey of the situation made several months ago by 
Brigadier-General R. C. Marshall, Jr., chief of the Con- 
struction Division, U, S. Army, during the World War, 
disclosed the fact that today there are in common use 
throughout the construction industry more than 200 dif- 
ferent forms of contract, and that no one state or sec- 
tion had yet been able to establish. any one form as 
standard or customary. 


After many months of painstaking comparison and 
research, W. P. Christie, in charge of this work as re- 
search engineer for the Associated General Contractors, 
reported that the differences were chiefly superficial dif- 
ferences of words and phrasing, rather than differences 
of meaning or stipulation, and that at least two-thirds 
of all the provisions contained in each of the 200 docu- 
ments were common to all, and therefore could be in- 
cluded in one standard contract form, if rewritten in 
simple universal style. 


This plan, together with a “tentative outline,” was 
submitted for consideration to the organizations. All 
made favorable responses and appointed representatives 
to come to Washington to constitute a conference on the 
subject and proceed with the drafting of a tentative 
form of contract, which could later be officially submit- 
ted by the conference to its constituting bodies for criti- 
cism, amendments, and ultimate ratification. 


Thus the general principles of the universal contract 
were fixed, and a committee consisting of General Mar- 
shall for the constructors, W. S. Parker for the archi- 
tects, and W. D. Faucette for the railway engineers, 
was appointed to write out the document in tentative 


form for correction and approval by the conference at 
its next meeting. 
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Selecting Fine 
 Ageregates 


By P. J. Freeman 


ENGINEER oF Trsts, PirrspurcH TESTING LAaBoRATORY 
i PirrspurGH, Pa. | 


In the discussion, of causes for the deterioration of a 
‘concrete bridge, a recent article in a leading technical 
magazine called particular attention to the fact that 
‘limestone screenings had been used for the fine aggre- 
igate and several of the engineers who had examined the 
‘structure assumed this to be the cause of the failure. 
‘No statement was made, however, as to the grading of 
_'the screenings, and whether or not the dust of fracture 
had been removed before they were used in the concrete. 


It was stated by an engineer in charge of the work 
‘that it was necessary to use screenings because the nat- 
ural sand available contained a large amount of organic 
matter. Available literature on the subject failed to 
‘give any information that would lead him to believe that 
‘screenings were not entirely suitable for use in concrete. 
‘Tensile tests made on the limestone screenings showed 
a strength much higher than Ottawa sand _ briquettes. 
Therefore, he allowed the use of the screenings as the 
fine aggregate for the concrete. 


The writer is required to pass on the suitability of 
materials to be used for fine aggregate, from samples 
furnished from all over the United States, and it has 
been found that there are some fundamental tests which 
‘must be made to furnish adequate information as to the 
quality of a fine aggregate for use in concrete. Engi- 
neers are beginning to realize that it is just as neces- 
sary to know the quality of the fine aggregate as it is 
to know the quality of the cement, and the methods 
which are employed by the writer may be of interest to 
some engineers who are called. upon to select suitable 
fine aggregates for concrete. 


Recent investigation has indicated that the fine aggre- 
gate is of more importance in the production of good 
concrete than the coarse aggregate. It is therefore 
very important that care be used in the selection of the 
best fine aggregate which is economically available for 
any given job. ; 

For determining the suitability of. natural sands for 
use in concrete, it is customary to make the following 
tests: 

(1) Sieve analysis. 

(2) Colorimetric tests for organic impurities. 

(3) Percentage of loam and silt. 

(4) Mortar strength. 

To determine the suitability of screenings for use in 
‘concrete, the per cent of loam and silt test is omitted, 
and if it is known that the quarry has been properly 
worked, the test for organic impurities need not be made. 
As a general rule, all four of these tests should be made 
for natural sands, but in some instances the mortar 
strength test may be sufficient. 

_- Sieve Analysis—The sieve analysis which is made on a care- 
fully dried sample, shows the grading of the fine aggregate 
‘and furnishes information’ as to its probable mortar strength, 
as well as its general suitability, especially for the construction 
of conciele highways. , aa , 

Organic Impurities—The test for injurious organic impuri- 
ties is usually made by placing a small sample of sand in a 
standard solution, and noting the change in the solution, which 
will darken if the sand-contains organic matter. This test is 
not infallible, however, as other substances, such as lignite 
‘and small bits of wood will produce a dark color, although they 
‘may be in such small quantities that they are entirely harmless 
when used in concrete. A ih 

Loam and Silt—Various methods are in use for determining 
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the percentage of loam or silt which a sand contains, and the 
method used should be known by the engineer in making his 
conclusions. The percentage of loam as determined by the 
elutriation method is less than that which is obtained by the 
volumetric method. This loam test is especially important 
for sand which is to be used in reinforced concrete, 


Mortar Strength Tests—The mortar strength test is the best 
method for determining the quality of a fine aggregate, as it 
has been found that the mortar strength very closely indicates 
the quality of the concrete which can be obtained with any 
reasonably good coarse aggregate. In other ‘words, the mortar 
strength is really the criterion by which to judge a fine aggre- 
gate. From recent tests of cores drilled from finished con- 
crete, it seems probable that the compressive strength of the 
morta more accurately indicates the quality of the concrete 
which can be made on the job, than do preliminary tests of 
the concrete made of the fine aggregate, cement, and coarse 
aggregate which will be used in the work. : 

So far as our present knowledge of concrete goes, it would 
seem that the results of the seven-day compression tests are 
all that are necessary to judge as to the strength of a fine 
aggregate, as the 28-day tests always show about the same 
relative strength to Ottawa standard sand that the 7-day tests 
show. It is, of course, desirable to have the 28-day tests as a 
matter of record. : 

Fine sands generally show the same relative strength to 
standard sand, whether tested in compression or tension, but 
coarse sands usually show a lower comparative strength in 
tension than in compression. Since concrete is always used in 
compression, it is obvious that sand which is to be used in 
concrete should also be tested in compression. The results of 
the compression tests of natural sand mortar are generally 
more uniform than those obtained from tension tests. The 
sample to be tested should be selected with great care, so that 
it truly represents the material to be used, for otherwise the 
results of the test will be of no value. Since the compression 
tests are made on 2 in. by 4 in, cylinders, about 20 lbs. of mate- 
rial will be sufficient for all of the tests. 


SuMMARY 


With the results of these four tests, the engineer can 
definitely pass an opinion as to the quality of a natural 
sand. 

(A) If the grading is uniform and it contains no organic 
matter, or an excess of loam, the compressive strength ratio 
to standard sand will be greater than 100%. Such a sand is 
satisfactory for use in any concrete. 

(B) If a natural sand is well graded, with a low percentage 
of loam, but shows by the colorimetric test a considerable 
amount of organic matter, the compressive strength may be 
below that of standard sand, in which case the sand should be 
rejected. It is sometimes found, however, that the dark color 
of the solution is produced by small particles of wood or 
lignite, which are not injurious, and in this case, if the strength 
ratio is greater than 100%, the sand will be entirely satisfac- 
tory for concrete. : : 

(C) If the sand shows an unsatisfactory grading, and is 
free from organic matter, and an excess of loam, the com- 
pressive strength will probably be less than that of standard 
sand mortar. Such a sand may sometimes be used in unim- 
portant work, with the addition of enough cement to make 
up for the deficiency in strength. : r 

(D) A sample of sand showing good grading, no organic 
impurities, and a high compressive strength, but with a large 
percentage of loam, should not be used without washing. 

(E) In determining the suitability of screenings for use 
in concrete, the engineer must not be misled by the fact that 
he will usually obtain a very high mortar strength, even though 
the screenings contain a large amount of dust. No screenings 
should be-used, which will not comply with the customary 
specifications for grading, of natural sands. The excess of 
fine dust must be removed in order to produce satisfactory 
concrete, regardless of the mortar strength which may be 
obtained. 

It will be seen, therefore, that although the mortar 
strength test is the most important one, it is not safe 
to use this test alone, especially for fine aggregates, 
which are intended for use in first class concrete con- 
struction. In order that the engineer may pass an intel- 
ligent opinion, he should have not only the mortar 
strength test of a natural sand, but also the amount 
of loam and organic matter, and to correctly judge the 
quality of screenings, he should have the sieve analysis 
and the mortar strength tests. 
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Oil Tank Repaired 
With Super-Cement 


The accompanying illustration shows sectional details 
of a tank constructed at West Tulsa, Okla., which 
leaked so badly after allowing the usual curing period 
that it was declared to be unsafe for oil. storage. It 
had remained out of service for a period of six years. 
When the tank was originally tested with water, after 
allowing the curing period, the leakage indicated that 
it was unsafe for oil storage. 


The tank was approximately 200 ft. square, and 27 ft. 
high, having a capacity of 8,000,000 gals. It was lo- 
cated in the Arkansas River valley, and the bottom of 
the tank was 10 ft. above the river level, in a sandy 
loam soil. It was originally built in 1915 for the Cos- 
den Oil Co., and was constructed of reinforced portland 
cement concrete, proportions 1:2:4, with selected ag- 
gregates, walls 15 in. thick at the base and 8 in. at 
the top. The floor was 6 in. thick and the roof slab 
3 in. The interior walls and floor were given a special 
waterproofing treatment. 

In February, 1921, Munn Brothers, who had become 
owners of the tank, awarded the contract for plastering 
the inside of the walls 14 in. thick and the floor 1 in. 
thick, with Super cement mortar. The work of plaster- 
ing was completed in May. Early in September, 1921, 
the tank was filled with fuel oil and the gauging of the 
contents twice daily since then has established the fact 
that the tank is oil tight. 

The tank was sold to the present owners, The North 
American Car Co., which reported December 1, 1921, 
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that the daily gauging of the tank gave no indication 
of seepage. 

The plastering on the interior of the tank, using 
Super cement, was done by the Monahan Plastering Co., 
Tulsa, Okla. 

It is reported that no hair cracks appeared on the 
surface. 

Super cement is defined by the manufacturers as an 
improved portland cement, which is packed and shipped 
in bags of the same size and weight as portland cement 
and looks the same, and which is mixed in the same 
manner as portland cement to make mortar or concrete. 
They say a new and improved process of making ce- 
ment is used in its manufacture, and during this process 
specially treated gypsum is added to the cement clinker~ 
before it is ground, the virtue of this addition to the 
cement clinker being in making the particles of Super 
cement combine freely with the mixing water. For this 
information Concrete is indebted to Super Cement Co. 
(America), Ltd., Toronto, Canada. 


The Twenty-fifth Annual Meeting of the American 
Society for Testing Materials will be held June 26-July 
1, 1922, at Atlantic City, N. J. Headquarters will be 
at Chalfonte-Haddon Hall Hotel. 


It is announced that the Second Annual Own Your 
Home Exposition will be held in the Coliseum, Chicago, 
March 25, to April 1. More than 100,000 visitors at- 
tended the first show. It is expected that the coming 
show will be even better attended and the interest of 
the exhibitors is already indicated. 
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Cost Analysis of Day Labor Construc- 


tion of Wisconsin Concrete Roads 


Detailed Record of Work in Five Counties, With Description of Methods 
| = Producing Each Cost Result 


By H. J. Kur.uine 


CoNsTRUCTION ENGINEER, Wisconsin HicHway ComMMISSION 
Mapison “1 


The best way for a state highway department to make 
proper estimates is to have some day labor operations of 
its own from which to get trustworthy data. 

For several years the Wisconsin Highway Commis- 
sion has been doing a certain amount of day labor con- 
struction on all types of work. Previous to the enact- 
ment of the Federal Aid laws this day labor construction 
was entirely in the hands of the various county authori- 
ties. With the coming of the Federal laws a considera- 
ble portion of it was handled directly by the Commis- 
sion itself. The work during the last year has been a 
combination of these two methods. 

While the primary reason for doing this construction 
has been to obtain trustworthy data, some of the coun- 
ties are carrying on their day labor work on an entirely 
business basis. In other words, they believe they can 
save money by operating in this way. No matter what 
the reason, the result has been that the Commission and 
the counties have obtained some very valuable informa- 
tion, and the contractors know that the bids submitted 
must be within reason, and that the engineers generally 
know what they are talking about when they pass on 
bids. 

This paper will be confined entirely to operations on 
concrete roads, five of which jobs were carried on during 
the last year. 

In order to have our data in proper shape and com- 
parable a very detailed cost accounting system was 
adopted by the Commission some time ago. This system 
_ is a decimal system, thus making it very flexible and one 
that can be contracted or expanded as we see fit with 
each individual job. 

A code sheet was made out to cover all important 
items of construction, classified according to the main 
headings: Administration and Preliminaries; Earth 
Work; Culverts; Bridges; Surfacing; Supplementary 
Construction; Pit and Quarry, and Camp Operation. 
These were further subdivided into all the minute op- 
erations that might interest the Commission in a cost 
analysis. This code sheet was made up so that one can 
use the main headings or the detailed classification with- 
out changing the method of bookkeeping. It should be 
borne in mind that the information that is received from 
any data is no more accurate than the method that is 
used in getting it. Therefore, if a contractor or the 
operator of day labor construction feels that he is in- 
terested in only the main headings, the cost analysis 
should be made on that basis. If at the end of the 
year he further subdivides the main headings into 
smaller operations, solely on what he recalls was his 
average organization, or by pro-rating the cost, he is 
generally biased by the intention for which he is get- 
ting out the data. The only proper way to do is to de- 
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termine what information is wanted, and get the cost 
as the work progresses, using every check possible to 
see that it is correct. 

In the operation of the jobs under discussion all costs 
were divided into two’classes under the various subdivi- 
sions. They were labor and material. Each laborer’s 
time was entered on a separate time slip, which showed 
exactly how many hours each day was spent on a par- 
ticular piece of work. Twice a month these slips were 
entered on a payroll summary, from which the payroll 
was made up. The totals from the payroll summary 
were then entered in a ledger showing the entire labor 
distribution. All invoices from purchases of material 
were classified as soon as they reached the office, while 
the purchase was stil fresh in the mind of the men in 
charge. On all jobs an effort was made to have the bills 
sent in every month. Every two weeks the invoices 
were compiled in a summary and the proper distribution 
entered in the ledger with the payrolls. 

In making a charge for machinery, in other words, the 
amount of depreciation, a regularly adapted scheme was 
adopted. This scheme or table was one that was drawn 
up two years ago in Wisconsin at a meeting of contrac- 
tors, machinery men, material men, and the engineers 
of the Wisconsin Highway Commission. A committee 
representing all interests was appointed to draw up a 
cost accounting scheme, and in this scheme they entered 
a depreciation sheet. This sheet was drawn up on the 
basis of per cent of original cost per mile of road. This 
sheet has been described before in the technical press, 
and will not be discussed here. Suffice it to say that the 
depreciation used in cost data submitted herewith is 
based entirely on this depreciation sheet, which was 
adopted by this composite committee. 

In case any contractor desires to compare the enclosed 
data with his own data, and in case he has not used this 
method of depreciation, all that is required is for him to 
adjust the depreciation items in accordance with his own 
method of depreciation, and he will have a correct com- 
parison. 

On all jobs generous allowance is made for county 
overhead and administtation, although this is not ac- 
tually paid from the funds for the job. This cost was 
based on the per cent per thousand dollars expended 
and the rate was obtained from the actual cost of the 
administration fund in the various counties. In order 
to make the tabulation of costs as compact as possible, 
the unit costs were expressed in cost per square yard of 
paving, cost per cubic yard of grading, and cost per cu- 
bic yard for structures. 

As an illustration of the cost accounting method, we 
note from the table of costs that No. 534 is the general 
number for coarse aggregate. (See double page tabula- 
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Detailed Costs of Concrete Road Construction in Frwve Wisconsin 
Counties, 1921— Methods and Conditions Producing These 
Costs Described in Text—( Continued on Opposite Page) 
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tion.) Under this there are several subdivisions which 
are given a decimal number, but all carry the prelimi- 
nary number of 534. It will be readily noted that this 
method of subdivision may be carried out as far as any- 
one desires, each of the items named being capable of 
further subdivision if desirable. 

The five jobs described in this paper are quite va- 
riable, but all were standard Wisconsin roads, 18 ft. 
wide, 7 in. thick at edge, 8 in. in center. 


Tue Five Joss 


One was the Neenah-Oshkosh road, which was divided 
into two parts, known as Project 116, which was Fed- 
eral construction, and Project 20, which was not. The 
first operation was the construction of 4.41 miles from 
the 1920 operation south to the city limits of Oshkosh. 
The paver was then moved to the north end of the 1920 
operation and a three-mile stretch was constructed into 
the city of Neenah. This information is especially inter- 
esting, in that the jobs were run by the same crew dur- 
ing the same season under different circumstances. On 
the first operation the material was hauled by trolley 
to the road, while on the second job it was hauled prin- 
cipally by team and truck. Another added feature was 
the fact that the county operated a stone quarry and 
produced coarse aggregate for the second operation. 

In Washington county a 51% mile stretch was built 
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north from the 1920 operation. In Racine county there 
was built a 414 mile stretch on the North Cape road, 
with a very long truck haul. In Rock county there was 
‘built a 7-mile stretch with a central mixing plant and 
an industrial railway haul of mixed concrete. 

A brief description of each job and the costs ob- 
tained follows: 

As noted above, the Winnebago county operation on 
the Oshkosh-Neenah road was in two sections. The 
completion of these two sections completed a 50-mile 
stretch between Oshkosh and Green Bay. 


The grading was done with teams and wheel scrapers, 
use being made of a gasoline roller and scarifier to 
break up the old macadam road which was there. Grad- 
ing operations were started April 11, and the road was 
ready for paving June 22nd. The net operating time 
for grading on this section was 52 days, or an average 

£ 12 days per mile. 

The cost of excavation ahead of the mixer was 78c 
per cu. yd. in spite of the very hard conditions existing. 
The cost of shouldering was $1,319.00 per mile. The 
shouldering on this job was rather difficult, as the mate- 
rial had to be carried across the road, owing to the ex- 
istence of an electric railway alongside. The shoulder- 
ing operations took 34 days, or a mile in every 8 days. 
When the grading was completed on this section the crew 
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moved to the north section, or what is known as Project 
No. 20. 

The net operating time for rough grading was 47 
days, or an average of 16 days per mile. The cost of 
moving earth ahead of the mixer was $1.20 per cu. yd., 
which included some loose rock excavation. The cost of 
shouldering was $1,423 per mile. 

Paving operations began in this county on the south 
portion May 30 and ended on July 28, or 47 operating 
days. The average per day was 498 lin. ft., with a 
maximum per day of 614 ft., so that it will be noted 
that this was a very uniform operation. The best 
week’s run was 3,489 ft., and the total square yardage 
laid 46,657. The cost of paving was $2.10 per sq. yd. 
The material was shipped in by rail and transferred 
to the electric railway by clamshell, hauled to the road 
and dumped on the subgrade from the electric railway. 
The material was then picked up in wheelbarrows and 
deposited in the mixer. 

It will be noted from the charts that the costs are di- 
vided as follows: 


Per sq. yd. 
Gementpine placemenrrr wetter elltelvertetateereiem yO OOS: 
JOINS EPA TS Ta MEK sGaonosdoooncougoUULUO Noone 275 
Coarcemaroreratenine place wanram cs) ois ts ercleeroraiaielels 555 
UOINS WELCH sb toheagade canna Gon demond CUD OSO E000 012 
Ub eines enee | EVER 655 SoebaneacegunbbpadontadsoueT 234 
\WiREEe SUD ON- coscagoco opens so uoNNdo dODOUDOD SOS 035 
SLIM VIBCOSES menreremernys otere tories iss2- che store aleiel elatsiee 4-2 spo,eeare .061 
‘Administration and preliminaries.................. 043 


Or a total, as noted above, of $2.10 per sq. yd. 

The north section, near Neenah, was built with the 
same equipment and crew, under rather different condi- 
tions. Fine aggregate was shipped to two different 
sidings. That shipped to one siding was hauled on the 
electric line to the road, and the material shipped to 
the other siding was -hauled by truck or team, The 
greater portion of the coarse aggregate was obtained 
from a local quarry, which was about in the center of 
the project and adjoining the road. The crushed stone 
produced was very hard limestone and of good quality. 
The material was produced at $1.76 per cu. yd., which 
netted a saving of 60c per cu. yd. over any possible 
shipped-in coarse aggregate. 

Paving operations began on August 2 and ended Sep- 
tember 17, during which time there were 35 days on 
which concrete was poured. Of these 35 days seven 
days’ time was lost, due to rain. The total square yard- 
age was 32,336. The average run per day was 459 ft., 
and the maximum 607. 

The total cost of the operation on the second job 
was $2 per sq. yd., divided as follows: 


Per sq. yd. 
PEMENE SIMD LACE De oer. «8 ete ng co's papile ieee eee $0.834 
inesasoresateninep acest re ser a eee 259 
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SR OMT emETV A CEVA oh oon inten 2 inane « 9,588 9:0 ge .009 
Mica e Randy placin piace at. coe catsatne alae Een .232 
NVA CETRSUD DIV pericr rst ice ss ce oe came oe te ee eee ee .028 
SUC VMeCOgheMcn tela k--.a. dist. cidels be nee ee anne 114 
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The Washington county operation, known as the Mil- 
waukee-West Bend road, was constructed from a local 
gravel pit. ‘Work was begun one mile north of the pit, 
working back toward the pit. The mixer was then 
moved further south, and the paving proceeded north to- 
ward the pit, after which the operation was continued 
further north, hauling over the first piece built. 

Aggregates were produced in a county pit, where the 
material was excavated with a stiff legged derrick, and 
later with a derrick and drag line when greater pro- 
duction was desired. The material was elevated to the 
screen by a belt conveyor. It was then washed and 
screened, the rejections going to the crusher. This ma- 
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aeerial was produced for 74c per cu. yd., in the bins; 


that is, an average yard of sand and gravel. The mate- 
rial was hauled to the road under contract and dumped 
in stock piles on the subgrade. Later the material was 
shoveled from the subgrade and wheeled into a 5-sack 
Rex paver. After it was deposited it was struck off, 
tamped and finished by hand, as were the operations on 
the two previous jobs. 

Paving operations began June 11, and the work was 
completed on November 2. During that time there were 
97 days when the crew worked whole or part time. The 
mixer was idle 22 days, due to moving, rain, and machin- 
ery break-down. The average per day was 305 ft., with 
a maximum of 550 ft. This, by the way, was the poor- 
est operation we had during the season. 

The total length of paving was 5.5 miles, with a 
square yardage of 58,132. The maximum cost of pav- 
ing was $1.99 per sq. yd., distributed as follows: 


Per sq. yd. 
Cement in place snire cies. «ence > eee eles or reimielel= $0.753 
Fine aggregate ....00 00. s0ceew reer ere ceo esicicnnciae .200 
Coarse aggregate ........cccssw cece asc eec reece eees 389 
Aiotimoutieist lh yeseoocouccocumocosn 190 Gns Fon OCO Ads O17 
Mixing and placing .............-.+eeeee rece ceeeee 389 
Water and supply 3.202 .26:0-cc+ + scans teen 037 
Sumidry, <COSts (5 store ster-fenel lel eret~ one ots lh) -e=tet-seta eselalone rok .106 
Administration and preliminaries ............+++++- 102 


The grading ahead of the mixer cost 87c per cu. yd., 
and the culverts $20.54 per cu. yd., including a 24-ft. 
span bridge. ; 

In Racine county, on what is known as the North Cape 
road, 4.5 miles was built. This was advertised early in 
the year, and bids were received as follows: 


JeeMayd qoree HOG Clon acanacocunannpsscanesun comma Noe $2.89 
EXCAVATION, PEL ICU VO etersrel+/sieela'alelsoreteneteie etetctererareRetets 1.28 
(Swi echnvae Gly aloocongonocnandomaconomucdcs sands 30.00 


We believed that these prices were too high, and the 
job was undertaken by day labor. 


A new paving equipment was purchased and the re- 
sults for the season showed a total saving of $28,944. 
This does not represent exactly the profit of the con- 
tractor, but a very large per cent would have been profit. 

The grading on this work was done with old equip- 
ment, which was inadequate for the amount of excava- 
tion involved. Every effort was made to keep from dis- 
tributing the old roadbed until the concrete aggregates 
were deposited in stock piles on the finished grade. This 
interfered to a considerable extent with grading opera- 
tions. The cost of grading ahead of the mixer was 
88c per cu. yd.; the cost of shouldering was $1,560 per 
mile. The shouldering cost was excessive, due to the 
light excavation, which necessitated widening the ditches 
for shoulder material, most of this work being done dur- 
ing the wetter part of the season. The culverts were 
built by day labor and cost $21.40 per cu. yd. 

The aggregates for the concrete paving were hauled 
under contract for $2.24 per cu. yd., and deposited in 
stock piles on the finished subgrade. The average haul 
was 16.5 miles. It will be noted that this was a very low 
price on trucking. It will be further noted that the 
trucking company was willing to do more of it. 

The cement was hauled 9.5 miles, at a cost of 29c 
per bbl. 

There was no available water supply in the locality. 
To eliminate drilling a well, an attempt was made to 
secure water from a drain ditch, and a 1 ft. tile drain 
was tapped and allowed to run into an artificial reservoir. 
This eventually supplied plenty of water for the job. 

Aggregates were shoveled from the subgrade and 
wheeled to a 21E Koehring paver. 

The striking off and finishing was done by hand. The 
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‘average per day was 407 lin. ft., with a maximum run 105. The paving was laid for $1.87 per sq. yd., made 


-of 600 ft. Total yards laid, 47,105. up as follows: 
It may be of interest to know the number of days k Fer 2q..d: 

no work was done. Paving operations began June 11 aed a pees Fi apeainape dae Ris DOOM OOO OS $0.880 
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___of daye were counted as whole days. The number of Water supply .............ccceeecceeeeneeeeeeeaes .061 
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Teed available for paving was lost, due principally (Administration and preliminaries.................. 015 


The pavement was laid for $2.26 per sq. yd., divided The accompanying table shows the detailed cost of 
as follows: ney operations on these five jobs. These should be of very 
Persq.yd. great interest, as they were taken very carefully by a 


SSE I Eg ME SUC es elses om a stoisi0is 21a vb o.njejs'e co e'ate ns $0.738 trained engineer, who gave his entire time to assembling 
Fine aggregate in DIACe Meron pcre s oh ye shia hase 316 this information. The accompanying charts show 
Tolnt material vevcstecsses cc cccclccclllllil] as taphieally. some of the cost information given in the 
RAI RUN MPL ACI Soa ieehs ete eine days he ales bes ve aes .292 table. 

ACER EGIIDI Vagt es cards cccth sin cit becede ee db oces's 047 It will be noted from the charts that no great saving 
Sundry COStS «...+.e. ees Pattee ete eee t ene eens 066 can be expected from anything except the materials. 
Administration and preliminaries.................. 062 


.When the cost of cement, sand, coarse aggregate, mixing 
In Rock county the operations were a continuation and placing is removed, practically everything else is 
of the previous year’s work. The rough grading ahead eliminated. In fact, it will be noted that the greatest 
of the mixer was done for 82c per cu. yd. Culverts were possible saving can probably be made in the sand and 
constructed for $15 per cu. yd., exclusive of cement and C0arse aggregate prices. 
steel, which brought the total cost up to $19.12 per A study of the three charts accompanying this article 
cu. yd. All aggregates were taken from local pits, four is food for considerable thought. 
of which were being operated. This afforded a means The detailed cost table enables anyone knowing the 
of operation so that the maximum haul at any one time’ conditions of the job to study where there is the best 
was less than 242 miles. chance of making a saving on a similar job. It will 
Gravel was excavated with a drag line scraper to the also enable a contractor or municipality to determine 
crusher. By passing the sand to the elevator direct, what kind of cost information is the most desirable. 


using a grizzly, the crusher was able to handle the ma- That is, which items they desire to keep on an ordinary 
terial at all times. The material was screened and de- 


posited in bins at a height such that when the chutes 7 5 
were opened the sand and stone filled the hoppers direct- = | WEENAH-05KOSH PROJ II6 OSHKOSH NEENAH NO 20 
ly above a five-sack stationary Lakewood mixer. These 
hoppers discharged directly into the mixer. The mixed 
-concrete was discharged into batch boxes on cars run- 
ning on industrial track. When loaded, these cars were 
hauled to the road by a six-ton gasoline locomotive. 
Four trains were in use, with five cars per train, using 
three locomotives in all. The batch boxes were lifted 
from the cars by a Little Giant road crane, and the 
mixed concrete dumped directly on the subgrade. When 
placed it was struck off and tamped with a Lakewood 
finishing machine, but the final finish was given by hand 
with a roller and belt. 

One of the interesting features on this job was the Seen 
operation of the industrial track on 600 ft. of 10% 

_» ‘grade. This was made possible by hauling the train to 
the base of the hill with one engine. The train of cars 
was then pulled to the top by a hoist, from which point 
it was again pulled with an engine. Another feature 
was the saving made by shaking cement sacks with a 
centrifugal sack shaking machine. The total amount of 

“4 saving was $528.38, or approximately 1% of the total 
cost of the cement on the job. Or, in terms of cement, 
Pe eccoptied bc veiathe atiriss> JANESVILLE - EDGERTON ROAD AVERNGE OF \GHARTS LJ 22, 

It may be noted here that operations will be continued 
next year on this work, with some changes, the main 
one being that dry batches will be hauled. 

Paving operations began May 5 and ended on October 
18. During that time seven miles were paved, or 73,656 
sq. yds. The maximum run in one day was 593 ft. | ome 
Progress was steady on this work while they were run- |e corer ee 
ning, but a great deal of time was lost during the season 
by moving from one pit to another. This, however, re- 
sulted in a saving due to the shortening of the haul of 
material. The number of days lost due to moving was 
27, and the number of days idle due to other reasons Fic. 1—Disrrieorion or Day Lazor Cost fas Five Wisconstnx 
was 20. The total number of days of operation was Roavs, Expressep 1n Per Cent or Torat Cosr 
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job, for it must be admitted that the ordinary job can- 
not keep costs quite as much in detail as these under 
discussion. 

There is somewhat of a similarity between the two 
charts, one being divided on the basis of costs, and the 
other on the basis of per cent. Either one brings out 
very strongly the fact that the materials are the pre- 
dominating items. __In other words, if the cost of water, 
sundries, and administration was cut in half, the total 
percentage of saving on the job would not be very ma- 
terial. If the cost of mixing and placing was cut down 
one-third, which would be a very considerable percen- 


WINNEBAGO COUNTY 
[AEAEGREGATE COARSE AGGREGATE ‘YU. 
BETO. al fo74= 


Wetna- OsuxosH frono 
CLAZENT 


Epes 
=F IS |\|0.2/7 ll [ i 
ees 3 3 g 
‘ a | 
Ost Kosh-NEENAH FPOAB WINNEBAEO COUNTY pee 
CEMENT . |NERGGRECAT]| CORPSE AGGREGATE eenmreee | TOTAL 
mnIGz V7 2/9 fl 
SSS SSS ar aad Ag le Rl #200 
GC BsF F259 $499 2 £232 tk 
=i 
w 


NORTH CAPE ona, Fraciwe COUNTY 


L STOR &HAUL« 


Lad 


FUEL & 


Fic. 2—Distrizution or Pavine Costs on Day Lasor Constrvuc- 
TION—FitvE WisconsiN Roaps—ExprEssED IN DOLLARS PER SQ. YD. 


age, the saving on the total job would not be very star- 
tling. However, if any great percentage is cut off from 
the aggregates, or from the cement, there would be 
almost a like percentage cut from the cost of the road. 
In other words, these charts show that the greatest time 
and effort should be placed on obtaining fine and coarse 
aggregate, because the cement item is fairly well estab- 
lished and is quite uniform in the various localities. 

Because of the fact that. this question of material 
prices is the most variable quantity, the Wisconsin 
Highway Commission undertook jobs with various meth- 
ods of supplying the sand and coarse aggregate. This is 
noted in the description given of these five jobs, some 
of the material being shipped in from commercial plants, 
some produced in local gravel pits, and one a local quar- 
ry operation. 

It will be noted that the Rock county operation, which 
was the cheapest insofar as the material was concerned, 
being 281c, was a local pit operation. It must be borne 
in mind, however, that on this particular job the haulin 
was done after the material was mixed, and therefore 
the hauling price comes in the mixing and placing. 

A study of these charts will also show that the smaller 
items, such as water, joints, mixing and placing, etc., 
ran quite uniformly throughout all the jobs, with the 
exception of the Washington county job, where the mix- 
ing and placing was extravagant. 

The percentage chart is also interesting from some 
other standpoints. For instance, on a shipped-in job, 
such as the first Winnebago county job, or Project 116, 
the coarse aggregate was 26.4% of the cost of the job, 
and of this the freight alone was over 10%, or over 20c 
per sq. yd. on the job. Of course, the cement item 
varies on these jobs, because there was a slightly dif- 
ferent mix used, depending upon the kind of materials 
available. These mixes varied from 1:2:314 to 1:2:4. 

In conclusion, the Wisconsin Highway Commission 
believes that with cost data and charts, such as are 
shown here, its engineers are in a much better position 
to pass intelligently on bids they receive on work in the 
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state, and also to determine the materials that oe 
be used, and also to appreciate the importance of f reight 
reductions, material price reductions, and to realize that 
the labor element alone is not of such great import- 
ance, that is, the labor element on the road itself. 


~ How’s Business? 


Current business conditions continue to point to a 
steady improvement of industrial activity. Among the 
important factors most frequently mentioned by finan- 
cial authorities are the undoubted improvement of the 
foreign situation, the success of measures taken to re- 
lieve domestic unemployment, cheaper money, easier 
credits, better condition of the railroads, and steady, 
though uneven, decrease in commodity prices. The bond 
market—a generally reliable barometer—continues to 
rise, and that’s a good sign. 

Demand for goods on the part of the consumer con- 
tinues, but buyers are very discriminating and sellers 
look for a highly competitive year. 

The Federal Reserve ratio is about 75, as against 48 
a year ago—a mighty big improvement. 

Factors that continue to hamper business are the con- 
traction of foreign markets for our surplus manufac- 


- tures, threatened coal strike, unliquidated condition of 


labor in many classes, and the perilous condition of the 
farmer, practically taking him out of the market. 

All in all, a steady improvement of business is 
looked for throughout the year, with some fields ap- 
proaching normaley faster than others. Authorities 
agree that the construction field is due for a banner 
year. The highway improvement program alone guar- 
antees an immense amount of work, and the consump- 
tion of an enormous quantity of supplies and equip- 
ment. ; "len 

Rural construction is holding back, but in the cities a 
very active building winter is being experienced, with 
prospects for steadily increasing activity as weather 
moderates. 

December building contracts let totaled 98% above 
December, 1920—in fact, registered the highest total 
of any December in history, except December, 1919. 

Building for the entire year of 1921 fell only 8% 
below 1920, quoted in terms of dollars, which would 
mean an actual increase over 1920, when lowered costs 
are considered. 

Of the 1921 total, residential construction accounted 
for 37%, public works 19%, business buildings 14%, 
educational buildings 10%, industrial buildings 7%. 

F. W. Dodge figures for January indicate that resi- 
dence construction accounted for about half the building 
contracts awarded in the first month of the year, and 
prospects for the entire year promise great activity 
in highway improvements, residences and_ business 
buildings. 

Construction materials are not fluctuating much in 
price. Labor is still inflated. The opinion seems to be 
general that building costs, which are still quite a way 


above pre-war levels, are too much out of line with other 
prices. 


Next month—a complete 
account of the American Con- 
crete Institute Convention. 
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Fic. 1—Tue New Puant or rHe I1inois- Wisconsin Concrete Prrr & Tre Co., av Brtorr, Wis. 


The plant of the Illinois-Wisconsin Concrete Pipe 
and Tile Co., at Beloit, Wis., has only recently been put 
into operation. It represents modern ideas in handling 
raw materials and finished products and in this respect 
has features of special interest in the layout of the 
plant and in several items of its equipment. 

The plant is near the pit site of the Atwood-Davis 
Sand & Gravel Co., whose main offices are in Chicago 
and which is in reality the parent company. Charles 
E. Richardson of the Portland Cement Association, is 
to a considerable extent responsible for the promotion 
of the new plant and for many details in its construc- 
tion. The operation of the plant is under the manage- 
ment of G. B. Harker. 

The raw material supply which is the basis of the 
enterprise is aggregate of a very high quality. Gondola 
cars from the pit are unloaded by a clamshell bucket 
operating from a locomotive crane. There are four main 
bins for the storage of aggregate in various sizes. Each of 
these bins is 10 ft. by 14 ft. by 24 ft. high. In the 
No. 1 bin is material passing 14 in. screen; No. 2 bin, 
material from 14 in. to 3 in.; No. 3 bin from % to 34 
in., and No. 4 bin 34 in. to 14g in. A fifth bin is for 
the storage of coal. 

These: bins feed near the bottom onto a horizontal 
conveyor belt through hand controlled gates. The con- 
veyor belt in turn feeds to an elevator which puts the 
material into auxiliary bins in the top of the plant. There —§ Fic, 2—Layovur or Prant ar Berorr, Wis. 
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are three spouts from the top of the elevator so that 
material may be loaded into any one of the three. From 
the auxiliary bins the material feeds down chutes to 
measuring boxes which are set on pins and may be so 
gauged as to take as many pounds of material as need- 
ed for the particular mix in use. These boxes dump di- 
rectly into the open top of the No. 14 Blystone mixer. 
The cement is received in hage and unique storage 18 
provided for three carloads. In the long, narrow space 
marked “cement storage” on the plan there are two 24- 
in. tracks. The floor on which they rest is about three 
‘feet above the floor level of the rest of the plant. From 
these tracks, a transfer track swings out to the open 
door at the far end of the storage space so that a car 
to receive 40 bags of cement for its load may be filled 
directly from the box car. This truck is then shoved 
in at the door of the plant, turned on the transfer, and 
sent down towards the mixer end of the plant. Em- 
ploying these cars with a capacity of 40 bags each, the 
two long tracks will hold three ordinary carloads. The 
cement longest in stock is always nearest the mixer. The 
loading of the mixer is direct from the trucks. When a 
truck is empty it goes down a hinged switch track 
through a trap door and rolls back by gravity the en- 
tire length of the storage space. under the incoming 
tracks, on other tracks at a lower level, to the far end 
where the cement is brought in from the railway cars. 
Here it is picked up by a small crane and set onto the 
upper tracks. The Blystone mixer is located under the 
main material bins. In front of the mixer is a McCrack- 
. en drain tile machine on one side and a McCracken 
sewer and culvert pipe machine on the other side. 


The man operating the mixer dumps his aggregate 
from the measuring boxes directly into the mixer then 
the cement and turns on the water. The water is not 
measured, as the quantity varies with the moisture con- 
tent of the aggregate and the mixer man is the arbiter 
of the consistency, which he tests from time to time by 
a piece of what they call in.the plant, “slicking steel.” 
This is simply a flat steel plate close by the mixer 
against which he rubs a*handful-of the mix to see if it 
trowels up to the proper consistency. To avoid the ne- 
_cessity of dumping the mixes in the usual way, a gate is 
made in the side of the drum and the revolving blades 
discharge the material. This goes into a hopper from 
which a man shovels the concrete into the buckets of an 
elevator that feeds into the hopper of the machine. It 
is at these buckets that the material is measured for the 
given size of product being manufactured. 

The plant will make sewer pipe in sizes of 6 in. to 
24 in. either plain or reinforced on a new improved Mc- 
Cracken machine and will make cast pipe in hand molds 
from 24 in. up, both plain and reinforced. Culvert pipe 
is made on the same machine by changing jackets and 
pallets. 

An unusual thing about the new McCracken machine 
is that the packing equipment packs the concrete so 
thoroughly in the end of the pipe as to make it unneces- 
sary to use a pallet when the fresh products are set off 
to cure. In the ordinary plant manufacturing bell end 
pipe the outlay for pallets is extremely large. Under or- 
dinary conditions pipe are either left on the pallets for 
three days or else there is an excessive labor charge to 
remove the pipe from the pallets and turn them over in 
the curing room after the first day. Here the labor 
charge offsets the investment in pallets. 

It has been found uneconomical to change the size of 
pipe made any oftener than is necessary, for while the 
machine itself may be adjusted in an hour or so to make 
a different size, the material feed has to be adjusted 
and the whole crew has to get into a new stroke, so to 
speak. So that if the plant is going to run economically 
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for three days on one size of pipe it must at least have 
1,000 pallets of that size, or 3,000 pallets of a size, if 
the pipe are to remain on the pallets for the full curing 
period. In making a large number of sizes it is fig- 
ured that the investment in pallets is almost equivalent 
to the entire plant investment, except of course for the 
equipment. 

Not only does this new machine make bell end sewer 
pipe which are removed in the jackets on a cart, turned 
over and set down on the spigot end when the jacket is 
immediately removed, but it is also making at the new 
Beloit plant a spigot jointed culvert pipe also without 
pallets. All these pipe are of the corrugated type. A 
15-in. culvert pipe weighs 325 pounds. It is packed so 
hard that it is set down on the groove end of the pipe 
where it rests on a Y-in. edge without damage. It was 
discovered that for the larger sizes the weight was so 
great that the fresh product would not bear removal 
from the machine to the cart without deeper corruga- 
tions. New molds have been made with these deep cor- 
rugations and remain yet to be tried. 


Fic. 3—Strrerpinc Morp From Pier Immepiatery Arrer RE- 
movaL From MaAcHINE 


The pipe as manufactured are removed on the carts 
to the curing rooms as already mentioned, and when 
hard are handled, entirely on lift trucks. It is for ease 
in handling the pipe in this way that concrete sidewalks 
have been laid all around the curing rooms, in addition 
to the concrete floors inside the curing rooms. Trailer 
loads of pipe are hauled about the yard and hauled a 
considerable distance from the plant by a Fordson trac- 
tor. 


On a recent test of a 15-in. internal diameter culvert 
pipe made without reinforcing the product showed a 
strength at thirty days of 6,128 pounds per linear foot. 


Cement bags as they come away from the mixer are 
put into a Wirth sack cleaner, 100 at a time,’ and from 


5 to 12 bags of cement are recovered per 1,000 sacks 
cleaned. 


Operations in making sewer pipe are carried on by 
14 men, as follows: 1 machine operator, 1 assistant, 
1 mixer man, 1 man shoveling mix into elevator of ma- 
chine, 3 cart men, 2 strippers in curing room, 1 foreman, 


1 handy man, 3 yard men for emptying curing rooms 
and loading cars. 


In making drain tile the crew has 10 men as follows: 
1 operator, 1 assistant, 1 stripper, 1 mixer man, 1 man 


in front of mixer shoveling, 1 handy man, 3 yard men, 
and 1 foreman. 


*Joseph Wirth, Fond du Lac, Wis. 
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APOLLO, Pa. 


Apollo Steel 
Co. Builds 
Cinder Block 


Houses 


In providing homes for employees, the Apollo Steel 
Co., Apollo, Pa., chose Straub cinder blocks for outer 
walls from footing to roof, and so far 16 houses have 
been built, in which the interior plaster has been applied 
direct on the block without furring, stucco being applied 
as a seal coat and a finish outside. 


The Apollo Steel Co. in 1919 bought about 216 acres 
of land on the right bank of the Kiskiminitas River, less 
than one-half mile north of its works. This land is trav- 
ersed by the Apollo-Leechsburg trolley line, is fairly 
level, and well suited for manufacturing plants, the river 
at this point carrying an ‘abundant water supply, and 
railroad facilities being available on the Conemaugh divi- 
sion of the Pennsylvania R. R. 


When the steel company in 1920 enlarged its plant 
and private enterprise in home-building was at a stand- 
still, with no homes available in Apollo, the company 


prepared plans for 16 houses, to be built of substantial 
material. 


After preliminary investigations, in which frame, brick 
and concrete materials were considered, it was decided 
to use the cinder concrete block manufactured under the 
Straub patent, as the most desirable material for the 
outer walls from footing course to roof. There were 
several reasons for this choice, and these and other de- 
tails of the work are outlined by Henrik Owesen, the 
company engineer, under whose direction the work was 
done. 
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“Permanence without much expense for upkeep; econ- 
omy, as the only material on which it was necessary to 
pay freight was cement, the cinders being obtainable as 
a by-product from the nearby plant; pleasing appear- 
ance by varying the color of the stucco and by using 
red brick for sills and lintels; damp-proofness, as the 
cinder concrete, with its large pores, does not permit 
penetration of atmospheric moisture to inside of wall; 
nails for inside finish are easily driven in the cinder 
concrete without harming either the block or the nail. 
Cinder block also meant a saving of 30 cents per sq. yd., 
as the plaster could be applied directly upon the cinder 
concrete block, without the use of lath. ; 

“Last, not least, the cinder concrete block were far 
quicker.to lay than any other blocks or bricks, the weight 
being such that the units could be lifted in one hand; 
in fact, three bricklayers kept ahead of a gang of 14 
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carpenters. 

“The actual construction did not get well under way 
until October 1, and as it had been decided to stucco. 
the outside, Kellastone was selected as the winter drew 


near, as the magnesite stucco could be worked at a lower 


temperature than portland cement. 

“The stucco was applied during December and Janu- 
ary, the plaster on the inside walls at the same time, 
direct. on the block. The cellar walls and foundation 
walls to the belt course have been covered with one-half 
inch of cement mortar. 

“Each of the houses has two rooms and kitchen down- 
stairs, and three or four rooms and bath upstairs with a 
finished stairway to the attic. The ceiling heights are 
all 9 ft. 3 in., respectively. 

“Every room upstairs has windows in two walls, thus 
assuring good ventilation. Furthermore, two chimneys 
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were built to provide outlets in as many rooms as pos- 
sible for flue connections. 


“The development is served by a complete sewage 
system, with an individual septic tank at each house. 


“Concrete street paving 1,800 ft. long, 18 ft. wide, and 
a 4 ft. sidewalk on each side of the street were con- 
structed and when this was completed the Steel company 
went ahead with the improvement of another street for 
future development. In this way almost seven-eighths 
of a mile of concrete street has been built, opening up 
110 lots. 


“This development has added a new suburb to the old 
town of Apollo, and with new factories opening up, 
should provide good opportunities for the employees to 
become owners of their own homes—both lots and houses 
being sold on an easy payment plan.” , 


The president of the company is A..M. Oppenheimer, 
and three of the directors, Messrs. Gallagher, Pollock 
and Shroyer, live in Apollo, and in this way are directly 
interested. The engineering and the purchase of all 
materials were taken care of by the Apollo Steel Co.’s 
engineer and purchasing agent, respectively. 


How to Cut Concrete 
Sewer Pipe 


By D. R. Coxuins 


Because well-made concrete sewer pipe are so tough 
and do not easily fracture or chip, they can be readily 
cut to necessary lengths in the field. The accompany- 
ing pictures were made in Portland, Ore., where pipe 
made by the Concrete Pipe Co. were being placed in a 
sanitary sewer. A sharp pick, a heavy axe, and a me- 
dium-weight hammer were the only tools used. Two 
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workmen required approximately 20 minutes to cut a 
section of 24-in. pipe. 


One man holds the pipe, turning it slowly, while the 
other man picks the surface on a line which has already 
been marked.. When the pipe has been picked to a depth 
of from one-half to three-quarters of an inch, all the 
way around, it is then turned up on the bell end and 
one man holds a.heavy sledge or axe against the outer 
surface along the line which.has already been picked. 
The other man then takes a medium-weight hammer and 
firmly taps the inside of the pipe shell opposite the line 
on which it has been picked on the outside. 


This tapping evidently forms a hair crack through the 
pipe and makes it very easy to cut. The pipe is then 
turned over on its side and is struck a firm, but not 
hard, blow with an ordinary axe, the blade striking in 
the groove in identically the same manner in which the 
iceman picks a chunk of ice and then cuts it with an axe. 
The pipe is struck with the axe in about five or six dif- 
ferent places around the circumference, and soon begins 
to yield. A few firm blows will then separate the two 
pieces. The illustrations show very clearly how evenly 
the pipe can be cut. 


Cement Box Gauges 
Shovelfuls 


I use a cement box like the sketch. My mixers are 
small ones and are fed by scoop shovels. This box 


CROSS JECTION 
OF < 
CEMENT Box 
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J 3" OPEN, 


Holos 3 BAGS 


240 


makes it possible to get the right amount on the shovel 
each time, and the same amount of cement in each batch. 


—A. C. Fish, Ottawa, Kansas. 
[92] 
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A New Kind of Block 
Machine 


~The Debay block molding machine,* invented by 
G. C. Debay, Springdale, Pa., is new equipment intro- 
ducing mechanical operations new in concrete block mak- 
ing. The novel feature is an endless chain carrying 
28 separate mold boxes, passing in turn under the feed- 
ing and compacting mechanism. The equipment was 
- designed for economy through rapid production—5,000 
block per eight-hour day. 

Twenty-eight separate castings, carrying the mold 
boxes, are linked together by steel pins, on each end 
of which are mounted small flanged wheels or rollers. 
These rollers, when passing under the packing unit, 
ride between two rails, one above and one below, which 
guide the molds accurately during active operation, and 
reduces friction to a minimum. These rollers: also mesh 
with the teeth of four large sprockets, two at either 
end of machine.. The two sprockets at the front of the 
machine are geared to the main drive, and serve to ‘ro- 
tate the mold chain, similar to the caterpillar tread on a 
tractor. 

The molds, of combination type, giving quite a va- 
riety of blocks, are bolted to the chain castings, making 
them easy to change. They are made up of steel plate 
and bar construction, and are so built that the top of 
the back wall has two hinged members. These, when 
open, allow them to clear the rods by which the station- 
ary core-bars are anchored. 

After the molds have cleared the core-bar anchor 
rods, the hinged members are automatically closed, the 
molds moving forward, making a complete circuit, Af- 
ter the molds pass down over the front sprockets, the 
hinged members are automatically opened. 

The packing unit, which is directly above the mold 
unit, encloses the ends of the molds during the active 
operation, thereby making a sort of moving steel box, 
into which the concrete is packed. The packing unit 
consists of a batch hopper, into which concrete is 
dumped just prior to the packing process, rotary pack- 
ers, rotor, and three feed control gates, which are adjust- 
able, as a group or individually, to allow just the proper 
amount of material for a good solid block to be pulled 
forward by the molds and packed down tightly by the 
rotor. The rotor, being geared to revolve at the same 
speed as the molds, has great packing power. The pack- 
ing is also aided by tapered core-bars. A trowel plate 


10tkon Mfg. Co., New Kensington, Pa. 
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finishes the packing operation. 

A chain lubricating unit enables the operator to take 
care of the lubrication of the mold chain by simply 
manipulating a lever. A block counter facilitates keep- 
ing manufacturing records. The machine requires a 
3 h. p. motor, which is mounted on a bracket at the right 
side of the machine. 


The operator stands on a platform at the left side 


of the machine, and has complete electric control of the 
whole mechanism. 

Wooden pallets are fed into the machine at the rear 
and form a sort of false bottom for the mold. The pal- 
let is removed with the block and serves as a handling 
medium until the block is cured. It is proposed to use 
a variety of facings applied to the pallet before insert- 
ing in machine. 

In setting up the Debay machines for operation, it is 
proposed by the manufacturers that plants will be spe- 
cially laid out and equipped to handle materials to and 
from the machine. It is proposed to use 14 cu. ft. 
Blystone mixers, discharging alternately to supply mixed 
concrete; to use a comprehensive installation of bins, 
screens and conveyors suited to the particular plant 
location and material supply, and to install also com- 
plete off-bearing equipment at the delivery end of the 
block machine—first a conveyor belt, to a rack, and by 
means of lift trucks to curing rooms. 


Hahn System of Wall 


Construction 


The Hahn system of wall construction makes use of 
precast concrete lumber units, 2 in. by 12 in. by 36 in. 
They are reinforced longitudinally with two 3/16-in. 


Fic. 1—Hauw Precast Lumeer Morp 
Fic, 2—Srt-ur ror Watt Construction 
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reinforcing bars, and have wire eyes projecting from 
the concrete in slight cutouts on one edge near the ends 
and at center of the board. These provide means of 
fastening the boards together with tie-wires in double 
wall construction. The loop in the middle of the block 
permits ‘a broken joint. i 


The boards are hand made. The mixer discharges 
into the hopper table at the back of the mold. A pal- 
let is laid on the table and the mold closed around it. 
The reinforcing bars and wire loops are put in their 
proper position, green concrete shoveled in, tamped and 
_ smoothed, the mold opened and the board carried on the 
pallet to the curing room. 


The cost of manufacture as given by the inventor of 
the system is as follows: 


re 


Cost ror 100 Boarns, 2 1n. x 12 IN. x 36 1n., ConTAINING 
Y% cu. Ft. or CONCRETE AND WEIGHING 70 zs, Eacu 


Sang ateoe.Opperseus: Vid ar. ehe cyeraecisseavtercae) sia taloreere es $3.66 
23/16 in. reinforcing rods for each board, at $0.05 


DEP IME Add. cRC Age RGDENT DOO O COCOONS Ree ent tate ae 1.66 
EMCI See WAL Cte sn ceinclria sca: sesiaciorcss tasers Se ctetticaer oe 0.25 
Wis MOLNETEROODS rate steieceile aie ei oaks ome wee sae a leer es 0.20 
Cement act ne combi ass athe on eee ore eee oa ibe Blas 7.33 
Labor (Foreman, $5.00; Laborers, $3.50 per day; 300 

oamclepins OMNOUTS ) sy Pacsnis vajnictorters 35 od coveye suds akeiciesersese 4.08 
Sinclar com Alida Ov Crea deca. cisiers io oreceyew sia sole eercicl an ws 2,50 

BPS PCALAg Cerin ie apt neater oir e eS .ouste<) coe Flecuse s+ = 0.20 
FROtal Grete cee etscs foo) eee ee eee tae oe 5. $19.88 


Orr $0.20 per board. 


Walls are started on a monolithic footing. Reinforc- 
ing rods are inserted to act as reinforcement for the 
studding, which is poured as the walls progress. Frames 
built up of 2 in. by 6 in. timbers are placed at the cor- 
ners to insure line and to brace them until the concrete 
has hardened. Collapsible forms, placed between the 
walls to keep the correct distance between them and to 
form the studding, are then trued and attached to the 
corner frames by wooden strips. This work is shown 
in Fig. 2. The concrete boards are then laid and tied 
with wires through the studding. 


Three rows of boards are laid at a time. If desired, 
or considered necessary, clamps are put across the top 
of the boards to hold them to true position. The stud- 
ding is then poured and the entire process is repeated. 
- When an offset is desired to allow for the cross beam 
for joists, a 6 in. thick form is used for the studding 
The cross beam is secured by: bolts through the studding. 


The inventor of this system lays special stress on the 
fact that walls built by this system have a row of rein- 
forced concrete posts or studding of sufficient strength 
to withstand necessary stresses and the concrete lumber, 
although adding to the strength of the wall, need not be 
considered. 


In single wall construction the forms for studding 
are three-sided and not collapsible. They must be made 
by the contractor. A furring strip is placed on the rear 
board, with nails driven into it to extend into the con- 
crete of the studding. The connecting wire is secured 
through holes in the rear board of these forms and 
bent to secure it. When the studding hardens the ends 
of wire are clipped off and forms removed. 


The patents on this system are owned by the Hahn 
Concrete Lumber System, Decatur, Ill. The molds and 
collapsible forms are not sold, but leased to local con- 
tractors, who are charged a royalty on the number of 
cubic feet of concrete nécessary to complete the job by 
this system. 
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A Two-Cylinder Gas Engine 


_ A new two-cylinder, four-cycle, vertical type engine, 
with a 31£-in. bore and a 414-in. stroke, that can be 
used economically on any equipment requiring from 
three to eight horsepower, has recently been developed 
and put on the market by the Le Roi Co., Milwaukee, 
Wis., makers of heavy duty engines. 

A novel feature of this engine is the fact that the 
drive may be taken off at three places. It can be taken 


Le Rot Two-Cyiinper ENciNe ror Construction EQuirpMENT 


off the front or rear of the engine speeds, or can be 
taken off the camshaft at one-half engine speed. 

The design of this engine follows closely the proven 
four-cylinder engine manufactured by this company. 
The various features of the engine and the materials 
used were selected with a view to dependability. 

The engine-can be furnished completely equipped with 
all accessories, including fuel tank, radiator, fan and 
fan belt, ready to run. It is fully enclosed so it may be 
operated on equipment without the necessity of housing 
it. Equipped and enclosed in this manner it only weighs 
325 lbs. This engine also may be purchased without 
accessories and other equipment,and in this condition 
the engine only weighs 260 lbs. 


Scooperout for Truck Bodies 


The Anthony Scooperout* is a device for cleaning 
thoroughly the bottom and sides of dump trucks. It 
consists of a sheet metal lining that falls towards the 


AnrHony Scooperour ror Truck Bopies 


rear of the truck as the body is elevated, scraping out 
all the concrete or other material that clings to the 
body, and finally cleaning itself when it hits the spe- 
cially arranged shock-stops at the body’s end. 


1Anthony Co., Streator, Ill. 
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New Stucco Machine 


A new device for mechanical application of stucco 
or any like material is being manufactured by the Ste- 
vens-Niles Manufacturing Co., Chicago. The machine 
consists of a hopper, a throat with an agitator to help 
the flow and an electric fan. The device is made of 


Stevens Arr-Exectric Stucco MacHine 


cast aluminum, and weighs about 30 lbs. All working 
parts are protected from excessive wear and contact 
with cement. 

The machine is suspended from the shoulder of the 
operator, who holds the nozzle in his hand. An attend- 
ant keeps the hopper full. The motor is controlled by 
a switch on the handle. Producers say the machine will 
finish 400 sq. ft. of wall per hour. 


Bilger Culvert Form 


The Bilger Flat-Top Culvert Form,’ designed by 
H. E. Bilger, formerly road engineer of the Illinois 
State Highway Department, is made of steel plate, an- 
gles and other structural steel. It contains no cams or 
springs, and such parts as break can easily be replaced 
by any blacksmith. 

The form consists of two elements, center sections or 
uprights, and the cover plates. In erecting the form, 
the concrete base is first poured and the center sections 


Sie View 


Deraits or Birger Friar Top Curverr Forms 


built up to the desired height on a 2 in. by 4 in. timber. 
These sections are standard 6 in., 1214, lb. I-Beams, 4 in. 
long. Holes are punched in the upper and rivets welded 
to the lower flanges, so that lateral movement is prevent- 
ed by the sections fitting together. Hooks are welded on 
the sides of these sections, that fit into holes on the cover 
plates. The cover plates are 4 ft. long and are made 


CONCRETE 


of 14-gauge steel. The side and top plates are 6 in. 
wide, after being flanged 134 in. along each edge for 
stiffness. 

Each flange is of double thickness and strength, for 
the plate is bent completely back upon itself before the 
flange is turned, which forms a round edge that makes it 
easy to handle. These flanges are symmetrically 
punched to receive the hooks on the centers. 

When ready to knock down the form, the 2 by 4 be- 
neath the centers is knocked out. This lets the sec- 
tions fall, disengaging the hooks from the cover plates. 
The cover plates can then be loosened with a hammer. 


“The cover plates are not fastened to the centers. — 


They are engaged on the hooks and then slide down and 
make a tight joint that prevent leakage of mortar. 


Maxon Road Finisher 


The illustration shows the Maxon Concrete Road Fin- 
isher’ in action. The frame is built of steel angles. The 
strike-off, composed of two members in the same plane, 
which reciprocate in opposite directions, is driven posi- 
tively by a double eccentric. The tamper extends the 
full width of the road; is placed below the center of 
gravity, and is actuated by compressed air. The belt 


Maxon Concrete Roa FINIsHer aT WorK 


float is at the rear; the length of stroke and its pressure 
on the concrete are adjustable. The engine is com- 
pletely housed. The operator is seated in the center, 
with all controls within easy reach. 


Sidewalk Joints 


Here in Renton the city engineer had us cut the con- 
crete walk that we were laying, every eight feet. I 
found that this made a poor job, as we first did it, as 
the axe we used never cut clean through the bottom 
course. I had three iron bars made, 6 ft. by 414 in. 
These we insert in the walk at every 8-ft. mark, and 
when the bottom course has set up take the first one out 
and move ahead 8 ft., so three bars are sufficient to keep 
a small crew going. When tamping, just before putting 
the top course on, we fill the space left by the irons with 
sand, taking care not to have any sand on the bottom 
course when marking the surface. A joint will come 
over the sand joint; this is cut with an extension marker. 
This gives the walk a good chance to crack where it is 
not noticeable, and at right angles to the walk.—E. E. 
Durr, Renton, Wash. 


+Highway Culvert Form Co. Chicago, Tl. 
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Tapered Column Mold 


The illustrations show tapered porch columns cast 
with the new adjustable Reichert tapering column or 
pergola mold recently developed. Columns shown are 


New Morp ror Rounp Tarerep Cot- 
UMN AND A SAMPLE OF THE WorRK 
Done witru Ir 


16 in. in diameter at the base and 12 in. at the top. They 
are made hollow by placing 6 in. stove pipes in the cen- 
ter of the forms. This leaves a 5 in. wall at the base 
and a 3 in. wall at the top. Each column contains about 
9 cu. ft. of 1:6 concrete. The cost of the material in 
each column was $3.00, and the labor, including setting 
up and stripping the metal forms and finishing the col- 
umn with a brush coat of cement mortar, was $4.00, 
‘making a cost of $7.00 per column. 

A wood column of these dimensions could not be 
bought for less than four times this cost, while one made 
of plaster would cost about twice as much. 


Austin Drum Mixers 


Popular-priced drum mixers have been added to the 
Austin line. Heretofore Austin mixers have been of 
the cube design, the mixing being done without the aid 
of blades or paddles, simply by throwing the batch from 
plane to plane with a force varying with the speed of 
revolution. This necessitated construction of unusual 
strength. 

In the new drum-type mixer, the customary elevating 
mechanism in the interior is used. The consequent free- 

“dom from unusual strain has enabled the Austin people 


Austin Moperatety Pricep Drum Mixer 


to turn out a mixer at a much lower price than before, 
and meet the demand for a moderately priced mixer, 
equal to ordinary demands. The mixers will be sup- 
plied in all standard sizes, from one-half bag to two 
yards. The principle will be used to produce a second 
line of Austin pavers. 


Metaform Road Rail 


A distinctive tubular shape marks the new Metaform 
road rail’. It is made of 11-gauge steel, electrically 
welded. The tubular form is to supply strength and 
rigidity so that the unit does not bend or buckle, and 
become distorted by finishing machines. The stake 
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boxes give the stake a bearing on both the top and bot- 
tom of the rail. They are wedged in to take up all 
play. The extra width of the bottom flange, 534 in., 
gives a greater area of bearing “surface, which prevents 
sagging. The joints are sturdy and permit easy han- 


dling. The rails are entirely enclosed, so there are no 


recesses to fill up with concrete. 
The rails are made up in sections 6 in., 7 in., and 8 in. 
high. The standard length is 10 ft. 


Patching Concrete 


In pitching shallow holes in concrete sidewalks, walls, 
etc., I have found it better to use lime water instead of 
plain water. Take as much lime as is considered neces- 
sary and slake it in enough water for the job in hand. 
Allow most of the lime residue to settle before decant- 
ing the lime water. Remove all particles of loose dirt, 
concrete, etc., from the hole to be patched and then wet 
it thoroughly with the limewater. Use a 1:2 proportion 
with limewater. Work it to a plastic consistency and 
then apply it to the hole to be patched. I have found 
that using lime water gives a more substantial and dur- 
able patch.—Carl A. Soderstrom, Denver, Colo. 


Oshkosh Pavers—Oshkosh Mfg. Co., Oshkosh, Wis. 10-34 by 
7-%, 11 pages and cover in two colors. This pamphlet de- 
scribes and illustrates the Oshkosh 14 E Paver giving com- 
plete specifications as well as detailed descriptions of each 


part. 


1Reichert Metal Concrete Forms Co., Milwaukee, Wis. 
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Cement Association Organizes 
Railways Bureau 


Recognition of the pressing needs of railroads in 
maintenance and construction is shown by the Portland 
Cement Association in having just organized a Railways 
Bureau at its General Office in Chicago. This new bu- 
reau will facilitate service available to railroad men 
through the resources of the Portland Cement Associa- 
tion for compiling and presenting authoritative data on 
railroad uses of concrete. Railroad officials have long 
realized the value of keeping abreast of developments in 
concrete construction and will appreciate the better ser- 
vice contact they are thus afforded. 

D. A. Tomlinson, the manager of the new railways 
bureau, is himself a railroad man. He was in the engi- 
neering department of the Chicago and Western In- 
diana R. R. for five years, where he had an unusually 
wide experience in railroad work. For the past two 
years he has been connected with the structural bureau 
of the Portland Cement Association at the Chicago office, 
and thus brings to his new position a knowledge of con- 
crete and of the work and facilities of the association, 
in addition to an understanding of railroad problems. 


Arcuer Exp-Dump Horst Bopy 


Archer End-Dump Body and Hoist — 


The picture shows the Archer end dump hoist and 


body for a Ford ton truck. It is hand-operated and is 
so designed that the dumping operation requires but 
thirty seconds. The body itself can be lowered by 
gravity in five seconds time, or can be held at any de- 
sired place by means of paul and ratchet. 


The body is built of steel fitted with double acting 
tail-gate, with removable wooden flare boards, and can 
also be furnished if desired with special slide gate ar- 
rangement. Body dimensions are 7 ft. by 44 in. by 
14 in. deep. 


Pyramid Tile, Pyramid Tile Machinery Co., 434 Marquette 
Bldg., 140 So. Dearborn St., Chicago. A circular announcing 
a new type of interlocking, self-aligning concrete building tile 
with two series of air spaces intended to be laid up without 
mortar and be manufactured in three sizes or widths 4, 8 and 
12 inches. 


Plan Sheets put out by the Universal Cement Mold Co, 
present plan drawings, elevations and wall sections with a 
statement of quantities and estimated costs for the erection 
of house, described, using the universal molds in building 
double walls. 
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American Road Congress _ 


The Twelfth American Good Roads Congress and 
Thirteenth National Good Roads Show, at the Coliseum, 
Chicago, January 16 to 20, under the auspices of the 
American Road Builders’ Asociation, had an attendance 
of approximately 20,000 and 177 exhibits of road ma- 
chinery, methods, materials, appliances, and, transporta- 
tion equipment, that overflowed the Coliseum and annex 
into two adjoining buildings. It was an impressive ex- 
hibition, and the bigness of some of the displays ad- 
mirably typified the present American road building 
program. Many good technical papers and discussions 
characterized the convention program. 

Resolutions adopted pledged the support of the 
American Road Builders’ Association to the elimination 
of advertising signs, grade crossings, and interurban 
tracks from the highways; condemned the attitude of 
negation displayed by railroad companies and state rail- 
road commissions on the subject of grade crossings; 
endorsed the pending Woodroff Highway Bill, which 
appropriates $100,000,000 as Federal aid for good roads 
annually for five years, beginning July 1, 1922; urged 
the Interstate Commerce Commission and the various state 
railroad commissions to put an end to present existing 
inequalities in freight rates on road materials; peti- 
tioned President Harding to take such action as may be 
necessary for the United States to become a member of 
the International Road Congress; pledged the associa- 
tion to work for efficiency and permanency in the per- 
sonnel of all highway departments, and the elimination 
of partisan politics from highway construction; favored 
a pavement width of not less than 20 ft. for all trunk 
highways or roads carrying dense traffic. Hearty en- 
dorsement was given to the efforts being made by various 
committees to find a method of stabilizing subgrades 
and of ascertaining the relationship of subgrades to 
traffic and road surfaces. 

President H. L. Bowlby appointed a committee to 
work out a plan of co-ordinating the location and dates 
for the next conventions of the American Road Builders’ 
Association, The Associated General Contractors of 
America, the American Society of Civil Engineers, and 
the American Association of State Highway Officials, 
This committee consists of C..M. Upham, State High- 
way Engineer for North Carolina and Secretary of the 
American Association of State Highway Officials; W. D. 
Uhler, of the Pennsylvania State Highway Department, 
and Gen. R. C. Marshall, Washington, D. C., represent- 
ing the Associated General Contractors. 


Cleveland Show Again Postponed 


Postponement of the opening date of The American 
Building Exposition, Cleveland, from:February 22 to a 
date in April, probably not later than the 18th, is an- 
nounced by reason of the insistence of Mayor Kohler 
that the new city auditorium be complete to the last 
detail before it is formally accepted by the city and 
offered for exhibition purposes. The Exposition is to 
be the first public attraction in the new building. 

This is the second postponement that has been forced 
upon the Exposition management through failure to have 
the building finished upon schedule time. Originally it 
was scheduled to open on January 4. This uncertainty 
about the building’s completion has worked a consid- 
erable hardship, but with the date now fairly definitely 
fixed, the management expects speedily to close out the 
remaining unsold space, approximately $15,000 worth 
of an aggregate of $100,000. 
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